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I.  INTRODUCTION 


In  1974  Administrative  Sciences  Corporation  developed  a parametric 
model  for  estimating  Naval  aircraft  operating  and  support  (O&S)  costs.  The 
model,  which  proved  extremely  useful  In  preparing  O&S  cost  estimates  of  air- 
craft systems  approaching  a Defense  Systems  Acquisition  Review  Council  (DSARC) 
milestone  and  In  supporting  other  force/cost  effectiveness  studies,  was  first 

documented  In  ASC  R-107  "A  Parametric  Model  for  Estimating  Naval  Aircraft 

N 

Operating  and  Support  Costs  (U),"  August  31,  1974.  As  more  data  became  avail- 
able and  better  data  sources  were  Identified,  the  model  was  updated  and  Improved. 
The  changes  made  were  documented  in  ASC  R-109  ^orce  Mix  and  Related  Aircraft 
Systems  Cost  Analysis  (U),"  August  31,  1975.  ' 

Since  that  time  the  model  has  been  continuously  revised  to  reflect 
the  latest  available  data,  to  utilize  new  data  sources,  to  add  new  capabilities, 
and  to  conform  to  guidance  from  the  Cost  Analysis  Improvement  Group  (CAIG) . 

The  purpose  of  this  report,  which  consists  of  five  sections  with  five  appendices. 
Is  to  document  the  model  In  Its  FY1976  form.  Section  II  provides  an  executive 
summary  of  the  report  Including  a chart  which  explains,  at  a glance,  the  way 
the  model  works.  Section  III  discusses  the  changes  In  the  cost  element  struc- 
tu7.*e  (CES),  Section  IV  details  the  cost-estimating  relationships  (CER's),  and 
Section  V contains  the  conclusions.  The  appendices  and  their  contents  are  as 


follows : 


Appendix  A - Data  for  Cost-Estimating  Relationships. 

Appendix  B - Computation  Methodology  for  Technical  Support  (Element  18) . 
Appendix  C - User  Instructions  for  the  Model. 

Appendix  D - Sample  Runs. 

Appendix  E - Program  Code. 
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II.  EXECUTIVE  SUMMARY 


M This  report  documents  the  revisions  of  a parametric  model  for  esti- 
mating Naval  aircraft  operating  and  support  costs  developed  by  Administrative 
Sciences  Corporation.  The  model  provides  an  estimate  of  average  annual  and 
life  cycle  O&S  costs  based  on  aircraft  physical  characteristics  and  basic 
program  parameters  using  parametric  cost-estimating  relationships,  cost  fac- 
tors and  throughputs,  and  has  been  used  to  support  numerous  cost  analyses 
prepared  for  CAIG  review  as  well  as  other  special  studies  such  as  the  Naval 
Escort  Force  Mix  Study  and  the  Sea  Based  Air  Study.  It  Is  updated  often  In 
order  to  remain  responsive  to  each  particular  analysis,  to  reflect  the 
changing  nature  of  Naval  aviation,  and  simply  to  remain  timely.  This  report 
reflects  the  status  of  the  model  after  Incorporation  of  all  FY1976  data. 

The  bulk  of  the  report  ^Section  concerned  with  providing  a 

clear,  concise  and  complete  definition  of  each  cost  element  and  the  way  It  Is 
estimated  by  the  model. ^If  a parametric  CER  Is  used,  then  It  Is  fully  docu- 
mented with  pertinent  regression  statistics  and  the  complete  data  base  with 
sources  noted.  All  cost  factors  are  given  and  explained,  and  even  the  elements 
requiring  throughput  have  sufficient  explanatory  Information  and  examples  to 
support  a preliminary  cost  estimate.  In  short,  this  report  Is  prepared  so 
that  an  analyst  'inlnltlated  In  the  use  of  the  model  could  sit  down  and,  with  a 
moderate  amount  of  program  Information,  produce  an  O&S  estimate  In  a matter  of 


hours . 


Table  II-l  contains  a list  of  the  cost  elements  estimated  by  the  model. 


a very  brief  definition  of  each  cost  elamant,  tha  aatlmatlng  equation  (If  space 
permits)  and  a reference  to  the  source  of  the  data  or  methodology.  For  several 


r 


3 


cost  elements,  the  methodology  developed  for  the  Navy  Resource  Model  (NARM) 
Program  Factors  Manual  Is  used.  Briefly,  this  Is  a methodology  which  allo- 
cates the  costs  of  various  kinds  of  support  to  weapon  systems  based  on  proxy 
variables  which  are  chosen  to  represent  the  weapon  systems' demand  for  support. 
Details  on  this  can  be  found  in  Section  IV.  The  table  should  give  the  reader 
a brief  but  accurate  description  of  how  costs  are  estimated  by  the  model. 
Definitions  for  the  variables  used  in  the  equations  are  given  alphabetically 
for  quick  reference  in  Table  II-2.  More  detail  on  each  of  the  cost  elements 
is  contained  in  Section  IV. 

The  major  changes  in  the  model  since  it  was  last  documented  in  August, 
1975,  are  as  follows: 

1)  A complete  revision  of  all  data  and  equations  to  utilize  FY76  data. 

2)  Conversion  to  the  cost  element  structure  and  format  dictated  by 
the  CAIG. 

3)  A complete  recoding  of  the  model  to  improve  its  efficiency,  re- 
duce its  size,  facilitate  its  use,  and  provide  visibility  by 
appropriation. 

In  addition  to  generating  the  average  annual  O&S  cost  per  UE,  the 
model  also  provides  a complete  life  cycle  cost  estimate.  It  is  generated 
with  the  average  annual  estimate  and  the  average  number  of  operating  aircraft 
per  year.  The  model  lags  the  airframe  and  engine  rework  costs  to  put  them  in 
the  year  in  which  they  would  occur  based  on  the  input  values  for  engine  tlme- 
between-overhaul  and  airframe  rework  cycle.  The  resulting  life  cycle  O&S  esti- 
mate provides  visibility  by  cost  element  and  by  appropriation.  The  sample  runs 
in  Appendix  B provide  examples  of  this  capability. 


TABLE  II 


in  training  training  requlreaenta  guidelines 
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III.  COST  ELEMENT  STRUCTURE 


The  revised  model  Incorporated  several  changes  in  the  cost  element 
structure  (CES)  which  were  instituted  to  conform  with  guidance  from  the 
Cost  Analysis  Improvement  Group  (CAIG) . Because  previous  editions  of  this 
model  have  been  based  on  CAIG  guidance,  the  changes  were  minor  - primarily 
a matter  of  reformatting.  Table  III-l  provides  a comparison  of  the  old  CES 
(Column  A)  and  the  revised  CES  (Column  B) . The  latter  is  the  CAIG  preferred 
format  with  minor  changes  to  reflect  the  unique  mission  and  organization  of 
the  Navy. 

The  personnel  which  are  costed  are  those  of  the  deployable  squadron. 
Although  the  members  of  the  squadron  do  not  discretely  fall  into  the  func- 
tional categories  outlined  in  the  CES,  as  they  do  in  other  services,  they 
nevertheless  can  be  divided  according  to  their  primary  function.  Therefore 
elements  1 (Aircrew,  Officers) , 2 (Aircrew,  Enlisted) , 3 (Combat  Command 
Staff) , 5 (Other  Deployed  Manpower)  and  7 (Aircraft  Maintenance  Manpower) , 
when  summed,  equate  to  the  deployable  squadron. 

Several  elements,  although  unchanged,  were  split  into  one  or  more 
new  elements  and  vice-versa.  The  old  element  of  Squadron  Maintenance  Material 
and  Other  Consumables  (CE.  5,  Column  A)  was  broken  into  two  elements  - Mainte- 
nance Material  (CE.  8,  Column  B)  and  Personnel  Support  Supplies  (CE.  9,  Column 
B).  This  was  done  to  provide  visibility  into  these  two  distinct  areas  of  cost. 
Also  Logistics  Support  (CE.  21,  Column  A)  was  divided  into  Depot  Supply  Oper- 
ations (CE.  14,  Column  B) , Technical  Support  (CE.  15,  Column  B)  and  Second 
Destination  Transportation  (CE.  16,  Column  B).  Conversely,  Recruiting  and 
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Examining  (CE.  17,  Column  A),  Transients  (CE.  18,  Column  A),  Prisoners  j 

I 

(CE.  19,  Column  A)  and  Permanent  Change  of  Station  (CE.  20,  Column  A) 

t 

were  combined  Into  a single  element  Personnel  Activities  (CE.  19,  Column  B).  | 

All  other  elements  remain  the  same  even  though  some  have  slightly  different  | 

titles  and  are  shown  under  different  headings.  Each  element  In  Column  B I 

will  be  discussed  In  detail  In  Section  IV.  > 
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TABLE  III-l 

COMPARISON  OF  COST  CATEGORIES 


August 

31,  1975  Cost  Categories 

Column  A 

Squadron  Operations 

1. 

Crew  Manpower 

2. 

Maintenance  and  Support  Manpower 

3. 

Squadron  Administration 

4. 

Aviation  POL 

5. 

Squadron  Maintenance  Material 
and  Other  Consumables 

6. 

Air  TAD 

Depot  Support 

7. 

Component  Rework 

8. 

Engine  Rework 

9. 

Airframe  Rework 

Recurring  Investment 

10. 

Replenishment  Spares 

11. 

Aircraft  Modifications 

12. 

Replacement  of  Ground  Support 
Equipment 

13. 

Training  Ordnance 

General  Support 

14. 

Base  Operating  Support 

14. 

Training  Support 

16. 

Medical  Support 

17. 

Recruiting  & Examining 

18. 

Transients 

19. 

Prisoners 

20. 

Permanent  Change  of  Station 

21. 

Logistics  Support 

Revised  Cost  Categories 
Column  B 

Deployed  Unit  Operations 


1. 

Aircrew  (Officers) 

2. 

Aircrew  (Enlisted) 

3. 

Combat  Command  Staff 

4. 

Aviation  POL 

5. 

Other  Deployed  Manpower 

6. 

Air  TAD 

Below  Depot  Maintenance 

7. 

Aircraft  Maintenance  Manpower 

8. 

Maintenance  Material 

9. 

Personnel  Support  Supplies 

Installation  Support 

10. 

Base  Operating  Support 

Depot  Maintenance 

11. 

Component  Rework 

12. 

Airframe  Rework 

13. 

Engine  Rework 

Depot  Supply 

14. 

Depot  Supply  Operations 

15. 

Technical  Support 

Second 

Destination  Transportation 

16. 

Second  Destination  Transportation 

Personnel  Support  and  Training 

17. 

Individual  Training 

18. 

Health  Care 

19. 

Personnel  Activities 

Sustaining  Investments 

20. 

Replenishment  Spares 

21. 

Modifications 

22. 

Replacement  of  Ground  Support 

Equipment 

23. 

Training  Ordnance 
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IV.  COST-ESTIMATING  RELATIONSHIPS 

This  section  provides  a definition  of  each  cost  element  and  a 
description  of  the  cost-estimating  relationship  (CER)  used  In  the  model 
to  provide  an  estimate.  Each  CER  Is  based  on  what  Is  judged  to  be  the 
best  available  historical  data,  but  as  one  might  expect,  the  quality  of 
the  data  and  therefore  the  precision  of  the  CER’s  vary  considerably. 

Several  of  the  cost  elements  are  estimated  with  the  methodology  used  by 
the  Navy  Resource  Model  (NARM)  Program  Factors  Manual  which  allocates 
support  costs  to  weapon  systems  on  the  basis  of  proxy  variables.  This 
methodology,  which  Is  discussed  In  more  detail  In  the  discussion  of  Base 
Operating  Support  (CE.  10),  Is  useful  because  It  provides  a way  to  estimate 
the  cost  of  support  services  which  would  otherwise  be  extremely  difficult 
to  Identify  to  a specific  weapon  system.  Finally,  there  are  several  cost 
elements  which  are  not  dependent  on  the  characteristics  of  the  aircraft 
and  therefore  are  virtually  Impossible  to  treat  parametrically  In  a gener- 
alized model.  Training  Ordnance  Is  an  example.  In  such  cases,  as  much 
background  data  as  possible  Is  provided  to  allow  the  analyst  to  make  an 
Initial,  reasonable  estimate  until  program  Information  Is  obtained,  such  as 
In  the  case  of  Training  Ordnance,  a list  of  weaponry  and  training  allowances. 

It  should  be  noted  that  each  cost  or  manpower  reference  Is  given 
on  a per  aircraft  basis  unless  otherwise  specified.  Costs  are  In  FY76  dollars. 


f 1.  Aircrew  (Officers) 

I This  Is  the  cost  of  paying  officer  personnel  who  operate  the  squadron 
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aircraft.  Although  all  pilots  perform  other  duties  In  the  squadron,  such 
as  maintenance  supervision  or  squadron  staff  functions*  their  primary  duty 
Is  considered  to  be  that  of  aircrew  and  their  full  cost  Is  shown  In  this 
element . 


OA  - 0 X CF  X OPR 

where , 

OA  ■ the  cost  of  paying  the  officer  alrcrewmen 

0 » the  number  of  officers  per  aircrew 

CF  “ the  crew  factor  or  the  number  of  aircrews 

contained  In  the  squadron  divided  by  the 
number  of  aircraft 

OPR  » the  officer  pay  rate*  (fY76  * $20,272) 

2.  Aircrew  (Enlisted) 

This  Is  the  cost  of  paying  enlisted  personnel  who  perform  as  crew- 
members for  the  aircraft.  Although  they  may  perform  maintenance  or  other 
duties  when  not  flying,  their  cost  Is  shown  In  this  element. 

EA  - E X CF  X EPR 


where, 

EA  « the  cost  of  paying  enlisted  alrcrewmen 
E ~ the  number  of  enlisted  personnel  per  aircrew 
CF  “ the  crew  factor 

EPR  » the  enlisted  pay  rate*  (FY76  ■ $8,810) 


*Pay  Is  defined  here  and  throughout  this  report  as  the  average  annual  pay  rate 
by  categories  (officer,  enlisted,  cadet  and  trainee)  found  In  the  Five  Year 
Defense  Program  (FYDP)  for  military  pay  and  allowances.  The  rates  are  obtained 
by  dividing  total  military  pay  and  allowances  for  each  category  by  the  average 
annual  military  strength  In  each  category  and  are  readily  available  through  the 
Navy  Resource  Model  (MARM)  Program  Factors  Manual  prepared  by  Op-901.  Should 
It  be  determined  that  rates  other  than  the  Navy  average  are  preferable,  they 
may  be  easily  Input  Into  the  model  as  described  In  Appendix  C. 
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3.  Combat  Command  Staff 

This  element  represents  the  pay  of  manpower  necessary  for  management 
and  supervision  of  squadron  operations.  It  typically  Includes  the  personnel 
found  In  the  Squadron  Administration  Department  provided  they  are  not  already 
costed  in  Element  1.  Aircrew  (Officers)  or  2.  Aircrew  (Enlisted). 

CCS  - (OC  X OPR)  + (EC  X EPR) 


where, 


CCS 

■ 

the  cost  of  combat  command  staff  manpower 

OC 

m 

the  number  of  combat  command  staff  officers 
divided  by  the  nimber  of  squadron  aircraft 

OPR 

m 

the  officers  pay  rate 

EC 

m 

the  number  of  combat  command  staff  enlisted 
divided  by  the  number  of  squadron  aircraft 

EPR 

- 

the  enlisted  pay  rate 

4.  Aviation  POL 

Avlaf^.on  POL  la  the  cost  of  petroleum,  oil  and  lubricants  (Including 
fuel  additives)  consumed  by  aircraft  In  flight  operations  and  maintenance. 

It  Is  estimated  with  the  following  equation:* 


POLF 


0-153  X GIO«0;f04^ 


xMS 


0.808 

(8.13) 


R^  - 0. 916 

N - 10 

F - 50.0 

S«£»E*  * 1*  88 


* t statistics  are  given  In  parentheses  oelow  the  estimated  value 
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where , 


POLF  » the  cost  per  flying  hour  of  POL  assuming 
a base  price  of  $0,394  per  gallon  of  JP~5 

GTOW  > the  gross  take-off  weight  of  the  aircraft  In 
thousands  of  pounds 

MS  » the  maximum  speed  for  level  flight  at  altitude 
given  In  miles  per  hour 


5.  Other  Deployed  Manpower 

This  Is  the  cost  of  all  squadron  personnel  who  are  not  costed  In 
Elements  1.  Aircrew  (Officers),  2.  Aircrew  (Enlisted),  3.  Combat  Command 
Staff,  or  the  Maintenance  Department  covered  by  Element  7.  Aircraft  Main- 
tenance Manpower.  It  consists  primarily  of  the  Integrated  Services  section 
of  the  squadron  and  contains  commlssarymen,  food  servicemen,  laundrymen, 
stewards,  supply  clerks,  pay  clerks,  medical  technicians  and  other  miscel- 
laneous billets.  It  Is  calculated  with  the  following  equation: 

ODM  - -0.503  + 0.230  x (SP)°*^ 

(26.04) 

- 0.983 

N - 13 

F - 678 

S.E.E.  - 2.83 

where, 

ODM  the  number  of  other  deployed  manpower  per  aircraft 

SP  * the  total  number  of  personnel  In  the  squadron  to 
be  supported. 


I 


0 


SP  can  be  computed  with  the  following  equation: 

SP  - ((OfE)  X CF  + OC  + EC  + MO)  x NA 


where 


0 ■ the  ntnnber  of  officers  per  aircrew  (from  Element  1) 

E > the  number  of  enlisted  per  aircrew  (from  Element  2) 

CF  « the  crew  factor  (from  Element  1) 

OC  > the  number  of  combat  command  staff  officers  per 
aircraft  (from  Element  3) 

EC  - the  number  of  combat  command  staff  enlisted  per 
aircraft  (from  Element  3) 

MO  ~ the  number  of  maintenance  and  operating  personnel 
per  aircraft  (from  Element  7) 

NA  > the  number  of  aircraft  per  squadron 

6.  Air  Temporary  Additional  Duty  (TAD) 

This  is  the  cost  of  travel,  lodging  and  incidental  expenses  incurred 
so  that  squadron  personnel  can  receive  training,  usually  maintenance-related. 
Because  of  its  small  size  and  insensitivity  to  aircraft  characteristics,  it 
is  estimated  outside  the  model  and  throughput.  Annual  TAD  costs  range  from 
$2,000  to  $24,000  per  aircraft,  but  usiially  are  in  the  $5,000  - $13,000  range. 
They  can  be  estimated  by  exami.nlng  the  NABM  data  for  a similar  aircraft. 

7.  Aircraft  Maintenance  Manpower 

This  element  consists  of  the  cost  of  all  manpower  necessary  to  support 
the  total  preventive  and  corrective  maintenance  actions  performed  on  the  air- 
craft and  its  Installed  systems  and  equipments.  This  Includes  the  squadron 
personnel  who  are  assigned  TAD  to  the  Aircraft  Intermediate  Maintenance  De- 
partment. It  is  estimated  with  the  following  CER: 

AMM  - (1.670  + 0.018MMHMO)  x EPR 

(11.81) 


15 


0.933 


N - 11 


S.E.E.  - 2.23 


where, 

AMM  ■ Che  cost  of  aircraft  maintenance  manpower 

MMHMO  > Che  number  of  direct  maintenance  manhours  per 
month  required  to  support  a single  aircraft 

EPR  ■ the  enlisted  pay  rate 
8.  Maintenance  Material 

This  is  Che  cost  of  all  maintenance  supplies  whether  acquired  by 
the  Navy  Stock  Fund  (NSF)  or  any  other  method  of  funded  purchase  which  are 
not  repaired  for  reuse.  The  costs  are  Incurred  at  both  the  organizational 
and  Intermediate  level. 

The  costs  of  Maintenance  Material  and  Personnel  Support  Supplies 
(Element  9)  are  estimated  with  a single  equation  and  allocated  according 
to  the  relative  average  costs  observed  in  Che  fleet.  The  equation  for  the 
cost  per  flying  hour  is: 

MM  - (0.008Ms5;^JL’^  MMHMO^*°^®)x0.96 

(5.14) 

- 0.809 
N - 10 
F - 24.0 


S.E.E.  ~ 0.26 
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where , 


MM  - the  annual  cost  per  flying  hour  of  maintenance  material 

MS  ■ the  maximum  speed  for  level  flight  at  altitude  given 
In  miles  per  hour 


MMHIK}  ■ the  number  of  direct  maintenance  manhours  per  month 
required  to  support  a single  aircraft 

9.  Personnel  Support  Supplies 

This  cost  element  Is  often  grouped  with  Element  8 In  Navy  data 
systems  but  Is  not  maintenance  related.  The  Personnel  Support  Supplies 
element  Is  comprised  of  non-maintenance,  aircrew-oriented  supplies  used 
by  the  squadron  which  relate  to  the  health,  safety  and  welfare  of  the  crew, 
such  as,  flight  suits,  oxygen  masks,  charts,  maps,  In-f light  meals,  and 

/ 

others.  The  equation  Is: 

PSS  - (0.008MS°2^gQj  X MMHMO^j°^®j)  x0.04 


0.809 


where , 


N - 10 


S.E.E.  ■ 0.26 


PSS  ■ the  cost  per  flying  hour  of  personnel  support 
supplies 

MS  " the  maximum  speed  for  level  flight  at  altitude  ' 
given  In  miles  per  hour 

MMHMO  " the  number  of  direct  maintenance  manhours  per 
month  required  to  support  a single  aircraft 


10.  Base  Operating  Support 


This  Is  the  cost  of  base  manpower  and  operating  funds  necessary  to 


provide  the  base  services  which  support  the  squadron.  Included  In  this  cate- 


17 


gory  are  chose  personnel  who  are  assigned  to  the  base  (not  the  squadron)  and 
work  In  the  laundry,  mess,  supply  room  and  other  areas.  It  also  Includes  the 
base  personnel  who  are  permanently  assigned  Co  the  ADID  of  the  air  station. 
Since  It  Is  often  difficult  Co  determine  Che  variable  Impacts  on  base  oper- 
ating support  costs  of  the  addition  or  deletion  of  a force  unit  such  as  an 
aircraft,  the  methodology  used  In  the  Navy  Resource  Model  (HARM)  Program 
Factors  I'...nual  was  adopted  to  provide  an  estimate  for  Base  Operating  Support 
costs  as  well  as  several  other  elements  which  are  similar  In  nature.  Simply 
speaking, Che  NARM  methodology  Identifies  total  support  costs  of  specific  type, 
such  as  B.O.S.  costs,  and  allocates  those  costs  back  to  the  force  units  based 
on  some  proxy  variable  which  Is  chosen  to  approximate  that  force  unlth  demand 
for  support.  Usually  the  proxy  Is  direct  manpower  although  not  always.  In 
each  case  where  the  NARM  methodology  Is  used  In  the  succeeding  elements.  It 
will  be  Identlfed  and  the  methodology,  factors  and  proxies  will  be  Identified. 

For  B.O.S.  the  computation  Is  done  In  Che  following  manner.  The  costs 
contained  In  program  elements  24611N,  24612N,  24613N,  24614N,  24615N,  24617N, 
24618N  and  72827N  are  summed  and  divided  by  three,  because  only  one-third  of 
the  total  B.O.S.  costs  are  considered  variable  with  Che  forces.  The  one-third 
of  the  fund  which  Is  to  be  allocated  Is  done  so  based  on  the  number  of  squad- 
ron personnel  (Including  Integrated  Services)  associated  with  Che  aircraft, 
l.e.,  Che  more  personnel  required  to  operate  and  support  the  aircraft,  the 
more  base  services  are  required.  The  computation  Is  as  follows: 

BO  - 0.007  X TSP 

BE  - 0.027  X TSP 

BOM  - 463.712  x TSP 


BOS 


(BO  X OPR)  + (BE  X EPR)  + BOM 
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where , 


BO  ~ the  number  of  base  operating  officers 
necessary  to  support  the  squadron 

TSP  ■ total  number  of  squadron  personnel 

BE  ■ the  number  of  base  operating  enlisted  necessary 
to  support  the  squadron 

BOM  ■■  the  O&M  funds  necessary  to  support  the  squadron 
BOS  * the  total  cost  of  base  operating  support 
OPR  *■  the  officers  pay  rate 
EPR  ■ the  enlisted  pay  rate 


11.  Component  Rework 

This  Is  the  cost  of  reworking  or  repairing  components  of  the  aircraft 
and  Its  associated  support  equipment.  This  maintenance,  which  generally  In- 
volves greater  technical  capability  and  more  extensive  facilities  than  are 
available  at  base  level.  Is  usually  performed  at  the  Naval  Air  Rework  Facili- 
ties but  can  also  be  done  by  another  service  or  by  a contractor.  When  the 
work  Is  done  by  another  service  or  a contractor  the  cost  Is  usually  shown  as 
a fixed  price  amount.  When  It  Is  done  by  the  NARF  It  consists  of  labor, 
material  and  overhead.  The  equation  Is: 

CW  - 0.727MMb‘3“J)  X 


R^  - 0.560 

N - 11 

F - 6.0 


S.E.E.  - 0.42 


0 
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where , 


CRF  ■ the  component  rework  cost  per  flying  hour 

MMH  > the  number  of  maintenance  manhours  per  flying 
hour  necessary  to  support  an  aircraft 

GTOW  > the  gross  take-off  weight  (In  thousands  of  pounds) 

12.  Airframe  Rework 

This  Is  the  cost  Including  labor,  material  and  overhead  of  making 

periodic  Inspections,  repairs  and  overhaul  of  the  airframe  to  assure  Its 

material  condition.  Since  the  periodic  rework  of  an  airframe  does  not  occur 

every  year,  the  model  annualizes  the  unit  cost  by  dividing  by  the  rework  cycle 

(the  sum  of  the  rework  Interval  plus  duration  In  months)  and  multiplying  by 

12  months.  The  CER  given  below  provides  an  estimate  of  the  unit  cost. 

AR  - -15.078  + 0.130MMHMO  + 0.092MS 

(3.11)  (2.51) 

R^  - 0.753 
N - 12 

F - 17.8 


S.E.E.  - 53.76 


where , 

AR  ■ the  unit  cost  of  an  airframe  rework  (In  thousands) 

MMHMO  - the  number  of  direct  maintenance  manhours  per  month 
required  to  support  a single  aircraft 

MS  * the  maximum  speed  for  level  flight  at  altitude 
given  In  miles  per  hour 

13.  Engine  Rework 

This  Is  the  cost  of  repairing  and  overhauling  aircraft  engines  pri- 
marily at  the  Naval  Air  Rework  Facilities.  Repair  costs  are  Incurred  as 
needed  and  can  be  estimated  based  on  historical  data  of  aircraft  with  similar 
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engines,  performance  characteristics,  missions,  and  flight  profiles.  Over- 
haul costs  are  Incurred  periodically  according  to  maintenance  policy  and 
depend  on  the  complexity,  size,  configuration,  etc.  of  the  engine.  Both 
repair  cost  and  overhaul  cost  can  be  expressed  on  a per  flying  hour  basis. 
The  frequency  of  engine  repairs  versus  engine  overhauls  Is  assumed  to  be  the 
same  as  the  relative  number  of  occurrences  of  repairs  versus  overhauls  (1.6 
for  FY76)  in  the  NASF  data  for  the  engines  in  the  sample.  The  equations  for 
estimating  these  costs  are  as  follows: 

EO  - 1.093  + 45.064TD  + 1.211D 

(7.29)  (3.63) 


0.949 


S . £ . E. 


where. 


the  unit  cost  of  an  engine  overhaul  (In  thousands) 

turbofan  dummy  variable 
TD  * 1 for  turbofan  engines 
TD  ■ 0 otherwise 

engine  diameter  In  Inches 

8.469  + 4.138TD  + 0.752T 
(2.76)  (5.22) 

0.878 


S. E. E.  * 
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I 


where. 


where , 


ER 

TD 


T 

ERT 


the  unit  cost  of  an  engine  repair  (In  thousands) 

turbofan  dummy  variable 

TD  ■ 1 for  turbofan  engines 
TD  ■ 0 otherwise 

maximum  engine  thrust 

EO  + 1.6ER  X NE 
TBO 


I 

i 

I 


i 

I 


ERT  - the  total  annual  engine  rework  cost  per  aircraft 
EO  ■ engine  overhaul  coat  (previously  defined) 

ER  ■ engine  repair  cost  (previously  defined) 

TBO  - time  between  overhaul  given  In  engine  op-^ratlng  hours 
NE  * the  number  of  engines  per  aircraft 


14.  Depot  Supply  Operations 

This  element  represents  the  cost  of  managing  the  Inventory  of  mainte- 
nance spare  parts  needed  to  support  aircraft  systems.  When  a new  aircraft  Is 
Introduced  Into  the  force,  spare  parts  are  procured  to  sustain  aircraft  oper- 
ations. These  parts  are  Introduced  Into  the  supply  system  and  resources  are 
expended  to  manage  (store,  distribute,  package  and  crate)  these  spares  Inven- 
tories. Based  on  past  experience,  factors  are  developed  which  size  the  cost 
of  additional  Inventory  management. 

The  HARM  computed  this  cost  by  taking  the  cost  shown  In  program  element 
71111N  - Supply  Depot  Operations,  and  allocating  to  all  ships  and  aircraft  on 
the  basis  of  direct  requirements  of  manpower  and  operating  funds  l.e.,  MPN,  O&M 
and  APN.  Specifically  the  equation  Is: 


SDO 


0.025  X (total  cost  of  elements  1-9  + 11-13) 


15.  Technical  Support 

This  is  the  cost  of  a number  of  programs,  usually  managed  centrally, 
which  support  aircraft  operations.  A partial  list  of  these  programs  Is 
given  below; 

- Contractor  Engineering  Technical  Services  (GETS) 

- Navy  Engineering  Technical  Services  (NETS) 

- Depot  Rework  of  Ground  Support  Equipment  (GSE) 

- Installation  and  Calibration  of  GSE 

- Depot  rework  of  Catapult  and  Arresting  Gear 

- Technical  Publications  Updates 

- NAVAIRSYSCOM  Representatives 

The  methodology  for  this  element  Is  quite  complicated  because  of  the  large 
number  of  activities,  costs,  and  proxy  variables  Involved  and  will  not  be 
dealt  with  In  detail  here.  Appendix  B contains  the  complete,  step-by-step 
methodology  used  to  compute  Technical  Support. 

16.  Second  Destination  Transportation 

This  element  represents  the  cost  of  shipping  material  needed  to  support 

the  aircraft  unit.  Material  Includes:  (1)  spare  and  repair  parts  that  are 

shipped  between  the  centralized  repair  depots  and,  the  aircraft  unit;  and  (2) 

support  items  that  are  needed  by  aircraft  unit  personnel  such  as  food  and 

r 

office  supplies.  The  NARM  estimates  Second  Destination  Transportation  by  allo- 
cating the  costs  contained  In  program  element  78010N  - Second  Destination  Trans- 
portation on  the  basis  of  direct  requirements  of  operating  funds.  Specifically, 
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the  eqviatlon  is: 


17.  Individual  Tralnlns 


(0.057)  X (cost  of  elements  4,8,9,12,13  and 
the  unit  cost  of  an  airframe  rework) 


This  is  the  cost  of  paying  personnel  in  training  who  will  replace  unit 
personnel,  the  training  staff  and  training  operating  funds.  This  Includes 
all  training  from  recruit  training  through  undergraduate  pilot  and  navigator 
training, as  well  as  the  operation  and  maintenance  of  trainers  and  simulators 
by  the  Fleet  Aviation  Specialized  Operational  Training  Detachments  (FASOTRA- 
DET’s)  and  the  Naval  Air  Maintenance  Training  Detachments  (NAMTRADET* s) . This 
element  does  not  Include  any  aspect  of  Readiness  Training  which  is  costed  as 
a separate  squadron. 

The  NARM  computes  this  cost  by  summing  all  of  Che  costs  of  Che  students 
and  two-thirds  Che  cost  of  staff  personnel  and  operating  funds  for  Che  program 
elements  shown  below  and  allocates  to  the  aircraft  on  Che  basis  of  personnel. 

81114N  Flight  Training 

81111N  Recruit  Training 

81112N  Specialized  Training 

81113N  Professional  Training 

24633N  Fleet  Support  Training 

88097N  Administrative  Support  Training 


The  equations  are: 


- 0.007 (SHE)  + 0.215 (SET) 

- 0.068(SBO)  + 0.004 (SET) 

- O.lOl(SEE)  + 0.025(SET) 

- TOM  + (TO  X OPR)  + (TE  x ERR) 
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where , 

TOM  * training  O&M  funds 

SBE  » the  number  of  squadron  enlisted  personnel 

(from  Elements  2,3,4,  and  7)  and  base  operating 
enlisted  (from  Element  10) 

SBT  » the  number  of  squadron  enlisted  personnel  and 

officers  (from  Elements  2 and  3)  and  base  oper- 
ating enlisted  and  officers 

TO  ■ the  number  of  officer  staff  required  for  training 
duties 

SBO  = the  number  of  squadron  officers  and  base  operating 
officers 

TE  = the  number  of  enlisted  personnel  required  for 
training  duties 

TT  =•  total  training  cost 

OPR  * officer  pay  rate 

EPR  ■ enlisted  pay  rate 

18.  Health  Care 

This  is  the  cost  of  medical  personnel  and  materials  needed  to  provide 
medical  support  to  aircraft  unit  personnel  and  to  base  personnel  who  provide 
direct  support  to  the  aircraft.  The  NARM  estimates  this  cost  by  summing  the 
variable  portion  (2/3)  of  the  cost  of  medical  operations  and  adding  the  pay 
of  patients.  The  program  elements  used  are  given  below: 


1 


81211N  Hospitals 
81212N  Medical  Centers 
81216N  Other  Medical  Activities 
81213N  Patients 


Y 


i 

ii 


i 


f 

* 


L. 
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The  procedure  used  to  estimate  this  cost  using  NARM  methodology  Is 
as  follows: 


HOM  - 0.346(SBT) 

HO  - O.OOl(SBO)  + O.OIO(SBT) 

HE  - 0.005(SBE)  + 0.081(SBT) 

HT  - HOM  + (HO  X OPR)  + (HE  x EPR) 

where, 

HOM  > health  care  O&M  funds 

SBT  > the  number  of  squadron  enlisted  personnel  and 

officers  (from  Elements  2 and  3)  and  base  oper- 
ating enlisted  and  officers 

HO  ■ the  number  of  health  care  officers 

SBO  ■ the  number  of  squadron  officers  and  base  operating 
officers 

HE  > the  number  of  health  care  enlisted  personnel 

SBE  > the  number  of  squadron  enlisted  personnel 

(from  Elements  2,3,4,  and  7)  and  base  operating 
enlisted  (from  Element  10) 

HT  * the  total  cost  of  health  care 

OPR  ■ officer  pay  rate 

EPR  - enlisted  pay  rate 


19.  Personnel  Activities 

This  Is  the  cost  of  permanent  change  of  station  (PCS),  recruiting 
and  examining  activities,  transients  and  prisoners.  PCS  Is  the  cost  of  duty 
station  rotation  for  all  squadron  and  supporting  personnel.  PCS  rates  are 
figured  for  officers  and  enlisted  personnel  by  dividing  the  total  PCS  cost 
by  the  number  of  personnel,  producing  a PCS  cost  per  person.  This  Is  multi- 


plied by  the  number  of  personnel  as  shown  In  the  following  equation: 
PCS  - 1760 (SBO)  + 542 (SBE) 


PCS  > the  annual  cost  of  PCS  for  squadron  personnel 
SBO  > the  number  of  squadron  officers  and  base  operating 


officers  , i 

SBE  - the  number  of  squadron  enlisted  personnel  i 

(from  Elements  2,3,4,  and  7)  and  base  operating 
enlisted  (from  Element  10) 

The  remainder  of  the  cost  for  this  element  Is  computed  by  the  NARM  by  summing 
two-thirds  of  the  cost  of  recruiting  and  examining  and  all  the  cost  of  tran- 
^ slants  and  prisoners.  The  program  elements  and  computational  procedures  are 

given  below: 

I 81412N  Recruiting  & Examining 

I 81411N  Prisoners 

[ 81415N  Transients 
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REO  - recruiting  and  examining  officers 

REE  ~ recruiting  and  examining  enlisted 

PE  - enlisted  prisoners 

TO  ■ the  number  of  officer  transients 

SBO  ■ the  number  of  squadron  officers  and  base  operating 

officers 

TE  » the  number  of  enlisted  transients 
TPA  * the  total  cost  of  personnel  activities 
OPR  ■ officer  pay  rate 

EPR  > enlisted  pay  rate 

20.  Replenishment  Spares 

This  is  the  cost  of  procuring  aircraft  assemblies,  spares  and  repair 
parts  which  are  normally  repaired  and  returned  to  stock.  In  addition,  it  in- 
cludes procurement  of  stock  levels  that  are  not  provided  by  initial  spares 
procurement.  These  are  centrally  managed  investment  type  items.  This  cost 
is  estimated  as  a percentage  of  Component  Rework  cost.  The  same  procedure  is 
utilized  by  NAVAIR  in  preparation  of  their  program  factors  and  also  by  the 
NARM  Program  Factors  Manual,  although  the  NARM  adjusts  the  relationship  to 
reflect  the  overall  relationship  of  Component  Rework  and  Replenishment  Spares 
funding.  The  model  follows  the  MARM  methodology  and  estimates  with  the  rela- 
tionship given  below: 

RSF  - 0.59  CRF 


where , 

RSF  * the  cost  of  replenishment  spares  per  flying  hour 
CRF  ■ the  cost  of  component  rework  per  flying  hour 


0 
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21.  Modifications 

The  cost  of  modifying  aircraft,  ground  equipment,  and  training 
operations  to  enable  them  to  perform  mission  essential  tasks  (not  new  capa- 
bility), and  to  Improve  reliability  or  reduce  maintenance  cost.  This  Includes 
the  cost  of  purchasing  the  modifications  Including  the  requisite  engineering 
plus  the  cost  of  depot  Installation.  There  Is  no  Installation  cost  Involved 
at  the  organizational  and  Intermediate  levels  since  those  personnel  are 
dedicated  to  support  of  the  aircraft  and  their  time  Is  Included  In  the  other 
cost  elements.  This  cost  Is  estimated  as  a percentage  of  flyaway  cost.  The 
equation  Is: 

M - 0.004FC 

where , 

M - the  cost  of  aircraft  safety  modifications 
FC  - the  flyaway  cost  per  aircraft  (In  thousands) 


22.  Replacement  of  Ground  Support  Equipment 

This  Is  the  cost  of  replacement  of  ground  servicing  equipment,  main- 
tenance and  repair  ship  equipment.  Instruments  and  laboratory  test  equipment, 
and  other  miscellaneous  items  such  as  ground  generators,  jet  engine  test  stands, 
test  sets  for  radios,  radars,  and  fire  control  systems,  hand  tools,  compressors, 
and  gauges.  These  equipment  demands  are  generated  by  the  need  to  replace  com- 
mon and  peculiar  ground  support  equipment  that  Is  worn  out  or  destroyed.  This 
cost  element  Is  also  estimated  as  a percentage  of  flyaway  cost.  The  equation 
Is: 


RGSE  - 0.003FC 

where, 

RGSE  ■ the  cost  of  replacement  GSE 

FC  ■ the  flyaway  cost  per  aircraft  (In  thousands) 


I 
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23.  Training  Ordnance 

This  Is  the  cost  of  all  conventional  expendables  used  In  non-combat 
flight  operations  of  squadron  aircraft  for  the  purpose  of  keeping  aircrews 
proficient  In  weapons  delivery  techniques.  It  Includes  the  cost  of  sonobuoys, 
pyrotechnics,  ballistic  and  guided  weapons,  as  well  as  all  conventional  ord- 
nance. Because  the  cost  of  Training  Ordnance  Is  not  related  to  the  physical 
characteristics  or  reliability  and  maintainability  parameters  which  have 
been  used  throughout  the  model,  an  estimate  must  be  made  outside  the  model. 

To  do  this  the  analyst  must  first  determine  the  weaponry  Installed  or  carried 
on  the  aircraft  and  then  find  the  number  that  must  be  expended  annually  to 
maintain  readiness. 

For  the  purpose  of  providing  a guideline  the  following  table  (IV-1) 
provides  a listing  of  planned  ordnance  expenditures  for  several  types  of  air- 
craft. It  Is  Important  to  note  that  actual  expenditures  can  vary  significantly 
depending  on  funding  considerations,  war  reserve  stockpile  considerations,  and 
other  reasons.  The  table  also  does  not  contain  any  air-launched  missile  costs, 
which  should  be  Included  In  an  O&S  analysis  If  there  are  operational  launches. 
It  Is  assumed,  however,  that  the  use  of  the  Advanced  Combat  Maneuvering  Ranges 
(ACMR's)  will  eliminate  most  of  missile  firings  done  simply  for  training  pur- 
poses. 


i 

« 

f 
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TABLE  IV-1 


REPRESENTATIVE  ANNUAL  TRAINING  ORDNANCE  COSTS 

- Annual  Cost  per  A/C  - 


Weapon 

Unit  Cost 

Attack 

Fighter 

ASW 

MK-87WSF 

83 

1,494 

9,960 

996 

MK-76 

11 

5,040 

268 

1,702 

MK-77 

440 

— 

— 

— 

MK-106 

14 

861 

— 

— 

MK-82 

570 

13,680 

9,120 

— 

MK-83 

1,150 

2,300 

— 

— 

MK-84 

1,900 

1,900 

— 

— 

30nnn 

6 

— 

— 

— 

MK-12  20nnn 

2 

6,000 

— 

— 

M61  20imn 

2 

11,750 

5,640 

— 

MK-24/25FLARE 

135 

4,050 

1,620 

5,400 

ZUNI 

571 

9,136 

9,136 

9,136 

FF  2.75(U) 

60 

4,200 

4,200 

4,200 

AN/SSQ  41 

160 

— 

— 

12,800 

AN/SSQ  53 

465 

— 

— 

13,950 

AN/SSQ  50 

450 

— 

— 

18,000 

AN/SSQ  62 

645 

— 

— 

19,350 

AN/SSQ  47 

450 

— 

— 

18,000 

AN/SSQ  36 

145 

— 

— 

1,450 

MK-46 

TOTAL 

3,021 

60,411 

39,944 

6,042 

111,026 

0 
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V.  CONCLUSIONS 

The  aircraft  operating  and  support  cost  model, described  In  detail 
In  the  preceding  sections,  has  been  used  to  support  many  analytical  studies 
and  has  proven  to  be  accurate  and  useful.  Despite  this  practical  endorse- 
ment It  Is  Important  to  continually  assess  the  model's  capabilities,  to 
Identify  the  weaker  aspects,  and  to  look  for  ways  of  Improving  them.  The 
following  areas  were  judged  to  be  ones  that  would  benefit  from  further 
study. 

Fiscal  1977  Data  - The  data  for  fiscal  1977,  which  should  be  available 
shortly,  should  be  obtained  and  used  to  update  the  equations.  This  Is 
necessary  to  reflect  the  changes  In  the  aircraft  Inventory,  maintenance 
policies,  prices,  operational  scenarios,  and  many  other  parameters. 

New  Data  Sources  - With  the  preparation  of  FY77  data,  new  sources  become 
available  which  should  enhance  the  capability  for  estimating  Component 
Rework  and  Replenishment  Spares  costs.  The  primary  new  data  source  Is  the 
Visibility  and  Management  of  Operating  and  Support  Costs  (VA>H)SC)  System 
and  although  it  began  publishing  data  for  FY7S,  program  errors  have  caused 
notable  problems  so  far.  The  FY77  VAMOSC  data  for  Component  Rework,  although 
still  algorithmic  rather  than  historical,  should  provide  a much  Improved 
data  base  for  developing  CER's  for  Component  Rework  and  Replenishment  Spares. 
Modifications  and  Replacement  of  Ground  Support  Equipment  - These  two  ele- 
ments, which  are  currently  being  estimated  as  a percentage  of  flyaway  cost, 
should  be  examined  In  further  detail.  A recent  application  of  this  model 
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to  future  aircraft  highlighted  the  fact  that  maintenance  costs  are  de- 
clining as  aircraft  are  being  designed  to  be  more  maintainable  and  re- 
liable, but  Modifications  and  Replacement  GSE  are  becoming  more  costly 
as  the  costs  of  new  hardware  Increase.  Data  should  be  obtained  so  that 
a CER  can  be  developed  or,  at  least, so  the  current  factors  can  be  updated 
or  verified.  In  other  words,  these  two  elements  promise  to  become  In- 
creasingly prominent  In  the  future  O&S  analyses,  therefore  It  Is  Important 
that  the  estimating  precision  Increase  accordingly.  Data  should  be  obtained 
to  permit  CER  development  or,  at  least, to  permit  verification  or  revision 
of  the  factors  currently  being  used. 
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APPENDIX  A 


DATA  FOR  COST-ESTIMATING  RELATIONSHIPS 
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(U)  TABLE  A-1 

DATA  BASE  FOR  PETROLEUM,  OIL  AND  LUBRICANTS  (POL) 
COST-ESTIMATING  RELATIONSHIP  (U) 


1 

Aircraft 

1 

POL  Cost 

Per  Flyina  Hr. 

2 

Gross  Take-off 
Weight  (Thous . lbs . ) 

3 

Max  Speed  (mph) 

‘ij 

A-4F 

193.1 

27.4 

675 

r 

A-6E 

372.3 

58.6 

648 

J 

1 

A-7E 

238.3 

42.0 

698 

} 

i 

E-IB 

64.1 

24.0 

243 

[ 

L 

E-2B 

150.3 

51.7 

368 

H 

Z 

F-4J 

545.1 

54.6 

1,717 

i 

F-8H 

283.2 

30.0 

1,400 

P-3C 

271.8 

135.0 

471 

! 

i 

RA-5C 

527.7 

80.0 

1,500 

1 

1 

i 

S-3A 

147.3 

42.5 

498 

I- 

Sources 

1 

Op-51C 

Flying  Hour  Cost  Report, 

OPNAVINST  7310. IB. 

• 

■ ' ■ 
Jane  s 

All  the  World's  Aircraft, 

1974-75. 
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(U)  TABLE  A-2 

DATA  BASE  FOR  OTHER  DEPLOYED  MANPOWER  COST- ESTIMATING  RELATIONSHIPS  (U) 

1 2 
Other  Deployed  Number  of  Squadron 

Manpower  (Sqn. Total)  Personnel  to  be  Supported 

0 0 


4 

25 

10 

50 

14 

75 

18 

100 

27 

150 

33 

200 

38 

250 

43 

300 

49 

400 

54 

500 

59 

600 

64 

700 

R 


Sources : 

^ OPNAVINST  C5311.3G  (CONFIDENTIAL) 
^ Ibid. 


K 
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(U)  TABLE  A- 3 

DATA  ^ASE  FOR  OPERATING  CONSUMABLES 
COST-ESTIMATING  RELATIONSHIP  (U) 


Aircraft 

1 

Oper.  Con.  Cost 
per  Flying  Hour 

2 

Direct  Malnt.  MH 
per  month 

3 

Max  Speed 
(mph) 

A-4F 

80.2 

462 

675 

A-6E 

153.3 

1,119 

648 

A-7E 

126.4 

734 

698 

E-IB 

83.9 

512 

243 

E-2B 

177.6 

1,339 

368 

F-4J 

282.6 

981 

1,717 

F-8H 

165.8 

780 

1,400 

P-3C 

142.8 

994 

471 

RA-5C 

716.0 

1,911 

1,500 

S-3A 

221.6 

976 

498 

Sources: 

^ Op-5lC,  Flying  Hour  Cost  Report.  OPNAVINST  7310. IB 
^ 3-M  Aircraft  Maintenance  Cost  Report.  MS0A790. A2391-01  for  PY1976 

^ Jane's  All  the  World's  Aircraft.  1974-75 


I 

i 
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(U)  TABLE  A-4 


DATA  BASE  FOR  COMPONENT  REWORK  COST-ESTIMATING  RELATIONSHIP  (U) 

1 2 3 

Component  Rework  Maint.  MH  Gross  Take-off 

Aircraft  Cost  per  Flying  Hour  per  Flying  Hour  Weight  (Thous.  lbs.) 

} 


A-4F 

137 

21,1 

27.4 

A-6E 

543 

37.8 

58.6 

EA-6B 

543 

44.3 

58.6 

A- 7 A 

203 

31.2 

42.0 

A-7E 

339 

25.5 

42.0 

E-IB 

123 

36.1 

24.0 

E-2B 

445 

43.7 

51.7 

F-4J 

270 

43.4 

54.6 

F-14A 

607 

54.9 

72.0 

P-3B 

143 

19.1 

135.0 

S-3A 

272 

30.1 

42.5 

Sources : 


"Navy  Program  Factors",  FY1976  Naval  Air  Systems  Command,  January  1976 
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(U)  TABLE  A- 5 

DATA  BASE  FOR  AIRFRAME  REWORK  COST -ESTIMATING  RELATIONSHIP  (U) 
(Costs  in  Thous.  of  FY76$) 


Aircraft 


!' 


1 2 3 

A/C  Rework  Direct  Maintenance  Max  Speed 

Unit  Cost  MH  per  Month  (mph) 


RA-5C 

331.0 

1,911 

1,500 

F-14A 

327.0 

930 

1,757 

P-3B 

213.9 

1,123 

471 

A-6E 

142.4 

1,119 

648 

E-IB 

104.7 

512 

243 

A-4F 

73.3 

462 

675 

C-IA 

44.0 

449 

200 

S-2E 

31.2 

335 

265 

A-7E 

72.1 

734 

698 

E-2C 

245.6 

1,024 

368 

RF-8G 

207.2 

698 

1,352 

T-28B 

55.1 

244 

350 

I 

I 

i 


Sources: 

^ Industrial  Performance  Summary  for  Naval  Air  Rework  Facilities.  FY1976 
2 

3-M  Aircraft  Maintenance  Cost  Report.  MS04790.A2391-01  for  Fyl976 


3 


Jane's  All  the  World’s  Aircraft.  1974-1975 
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(U)  TABLE  A- 6 

DATA  BASE  FOR  ENGINE  REWORK  CO ST -ESTIMATING  RELATIONSHIP  (U) 

(Costs  in  Thous.  of  FY76$) 

1 2 3 4 5 


EnKine 

Average  Unit 
Overhaul  Cost 

Average  Unit 
Repair  Cost 

Turbofan 

Durtmv 

Thrust 
(Thou. ) 

Diameter 

(Inches) 

J52-P8B 

37.8 

14.9 

0 

9.3 

30.2 

J52-P408 

44.6 

17.6 

0 

11.2 

30.2 

J57-P10 

48.8 

14.6 

0 

10.5 

38.9 

J79-GE8 

42.6 

22.8 

0 

17 

38.3 

J79-GE10 

42.6 

22.4 

0 

17.9 

39.1 

TF30-P408 

92.3 

24.1 

1 

13.4 

42  0 

TF30-P412A 

118.7 

24.5 

1 

20 

50  0 

J85-GE4A 

25.6 

10.3 

0 

3 

17.7 

TF41-A2 

85.4 

25.6 

1 

15 

37.5 

Sources: 

^ Industrial  Performance  Summary  for  Naval  Air  Rework  Fecllltlea.  FY76 
^ Ibid. 

^ Jane’s  All  the  World's  Aircraft.  1974-75 

A 

Ibid. 


5 


Ibid 


APPENDIX  B 

COMPUTATION  METHODOLOGY  FOR  TECHNICAL  SUPPORT 
(Element  18) 
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COMPUTATION  METHODOLOGY  FOR  TECHNICAL  SUPPORT 
(Element  18) 

Ttie  procedure  for  computing  Technical  Support  can  best  be  explained 
through  the  use  of  three  tables.  Table  B-1  contains  the  list  of  Input-cost 
estimates  for  elements  1-5,  7-9,  and  11-13  which  are  used  as  proxy  variables. 
Table  B-2  contains  the  three  computation  procedures,  the  type  aircraft  which 
are  appropriate  for  each  procedure,  and  the  various  groups  of  logistics  sectors 
which  are  used  for  each  type  aircraft.  Table  B-3  contains  a listing  of  all 
the  groups,  the  logistic  sectors  contained  therein,  the  proxy  variable  or  var- 
iables for  that  sector  or  sectors,  and  the  cost  factor  to  be  applied  to  the 
proxy. 

The  procedure  for  generating  an  estimate  would  be  as  follows.  First 
the  cost  estimates  for  elements  1-5,  7-9,  and  11-13  are  obtained  and,  with  the 
required  program  data,  all  the  costs  shown  In  Table  B-1  are  obtained.  Sec- 
ondly, a determination  Is  made  as  to  which  type  aircraft  Is  being  estimated 

and  the  appropriate  group  numbers  are  noted  from  Table  B-2.  Finally,  using 
the  groups  determined  from  Table  B-2  and  the  proxy  values  Indicated  by  Table  B-1, 
the  cost  factors  from  Table  B-3  are  applied  and  the  sector  results  are  summed. 

The  estimate  Is  In  thousands  of  dollars. 

Example 

As  an  example,  assume  the  following  cost  estimates  have  been  prepared 
for  an  aircraft  being  reviewed: 

Total  Number  of  Direct  Officers  0 - 1.69 

Total  Number  of  Direct  Enlisted  E ■ 16.63 
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Annual  Replenishment  Spares  Cost 

RS 

m 

64.23 

Annual  POL  Cost 

P 

m 

124.85 

Annual  O&I  Material  Cost  Plus 

Personnel  Support  Supplies 

01 

m 

58.04 

Annual  Engine  Overhaul  Cost 

EO 

m 

41.12 

Annual  Component  Rework  Cost 

CR 

m 

101.96 

Annual  A/C  Rework  Cost 

AC 

m 

24.23 

Cost  per  A/C  Rework 

CA 

m 

96.94 

Flying  Hours  per  Year 

FY 

m 

420 

Aircraft  Operations  (P+01) 

AO 

m 

182.89 

Aircraft  Maintenance  (EO+CR+AC) 

AM 

m 

167.31 

The  example  aircraft  Is  a Type  3 aircraft  and  therefore  Is  computed 
by  using  groups  1,3, 4, 5, 6,  and  32  according  to  Table  B-2.  Group  1 will  be 


computed  in  detail. 


GROUP  1 

Factor  from 

Group  1 
Technical 

Proxy  Variables 

Table  B-3 

Support  Cost 

AO  - 

182.89 

AM  - 

167.31 

RS  - 

64.23 

In  Table 

414.43  X 

Using  this  procedure  all 

B-3  and  summed. 

0.0065  - 2.7 

valid  groups  are  computed  using  the 

Group 

Proxy  Value 

Factor 

Estimate 

1. 

414.43 

0.0065 

2.7 

3. 

240.02 

0.1951 

46.8 

4. 

18.32 

0.0326 

0.6 

5. 

420 

0.0179 

7.5 

6. 

240.02 

0.0055 

1.3 

32. 

18.32 

0.0046 

0.1 

59.0 


n 


Technical  Support  59.0 


43 


I 


TABLE  B-1 

OPERATING  AND  SUPPORT  COST  ELEMENTS 
WHICH  SERVE  AS  PROXY  VARIABLES 


Cost 

Abbreviation 

Source  Elements 

Total  Number  of  Direct  Officers  (per 

A/C) 

0 

1,  2 

Total  Number  of  Direct  Enlisted  (per 

A/C) 

E 

2.  3,  5,  7 

Annual  Replenishment  Spares  Cost 

RS 

22 

Annual  POL  Cost 

P 

4 

Annual  O&I  Material  Coat  Plus 

Personnel  Support  Supplies  Cost 

01 

8.  9 

Annual  Engine  Rework  Cost 

EO 

13 

Annual  Component  Rework  Cost 

CR 

11 

Annual  A/C  Rework  Cost 

AC 

12 

Cost  per  A/C  Rework 

CA 

12,  Program  Data 

Flying  hours/year 

FY 

Program  Data 

For  ease  of  use  two  more  proxy  variables  will  be  Introduced  to 

represent  the  frequently  used  sum  of  several  other  variables. 

Aircraft 
Aircraft 


Operations 

AO  - 

P + 01 

Maintenance 

AM  - 

EOfCR+AC 
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TABLE  B-3 

COMPUTATION  OF  SECTOR  COSTS 


Group  # Logistic  Sector  Title  Proxy  Variable  Factor 


1 

4 

NAVWESA  PROG.  MAN.  OFF. 

AO+-AM<-RS 

0.0065 

2 

15 

SONOBOUY  SPT. 

AOfAMfRS 

0.0289 

3 

11 

NAVAIRSYSCOM  REPS. 

EO+CR+CA 

0.1951 

20 

TECH.  PUB.  SPT.  , 

NAESU,  A/L  WEAPONS 

R&M,  CALIBRATION,  GSE 
REWORK,  Et.Al. 

4 

89 

BASE  COMM. 

CH-E 

0.0326 

90 

BASE  OPS  DIRECT 

5 

10 

FIXED  WING  EVAL.,  TACTICS 
QUAL.EVAL.,  PHOTOG. , SUS. 
ENGR.  A/C,  Et.Al. 

FY 

0.0179 

21 

CATS.  & ARR.  GEAR,  OH  of 
A/C  CAMERAS,  AIRBORNE 

MINE  COUNTERS 

6 

26 

MAINT.  ENGR.  SPT. 

EO+CR+CA 

00055 

32 

92 

BASE  COMM. 

0+-E 

00046 

33 

3 

NAV.  PROS. 

RS 

00178 

6 

COMMAND 

13 

INSTALL  GSE  ATE  SOFTWARE 

34 

12 

NAILSC  GSE 

RS 

0.0015 

35 

87 

INIT  SPT-PROV.  ACT. 

RS 

0.0023 

I 


i 

% 

i 


X 
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USER  INSTRUCTIONS 


1.  Introduction 

The  aircraft  model  Is  operated  at  the  Op-96D  offices  utilizing 
NCSS  W/CSS,  a terminal  oriented,  dial-up  system.  It  Is  written  In 
Fortran  IV  and  stored  In  flle^  AIRMODEL  FORTRAN.  File  definitions  and 
loading  statements  are  stored  In  file  AIRMODEL  EXEC.  In  order  to  execute 
the  model,  one  must  access  the  system  through  an  approved  user  name  and 
password,  and  type  AIRMODEL  fm  fn?,  where  fnj  and  fn2  are  the  file 
names  to  be  used  by  the  model  for  data  Input. 

fn^  may  be  either  T (for  Terminal)  or  the  name^  of  a 
pre-stored  file.  Initial  Input  entries  must  be 
via  fni. 

fn2  Is  optional.  If  no  entry  Is  made,  all  changes 
and/or  thruput  entries  are  assumed  to  be  via  fnj 
otherwise,  fn2  may  be  either  T or  the  name^  of 
a pre-stored  file. 

If  fn2  Is  present,  all  changes  and/or  thruput  for 
the  model  execution,  as  well  as  any  subsequent 
Iterations  of  the  model  must  be  made  via  fn2. 

If  either  fnj  or  fn2  Is  specified  as  T, 
the  model  will  Instruct  the  user  to  enter  the 
appropriate  data  as  needed.  Otherwise  no  comments 
will  be  made  by  the  model  during  the  Input  phase. 


^In  the  VP/CSS  system  all  files  have  three  Identifiers;  filename,  flletype, 
and  fllemode.  If  omitted,  the  fllemode  defaults  to  P.  All  files  used  in 
connection  with  this  model  are  fllemode  P. 

^For  the  Input  files  of  this  model,  two  flletype  names  have  been  reserved. 
AIRINP  Is  the  flletype  associated  with  fn^  and  AIRTHRU  Is  the  flletype  assoc- 
iated with  fn2. 
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2.  Input 

Whether  input  directly  through  the  terminal  or  via  a pre-stored 
file,  the  input  values  are  entered  in  the  same  format, which  is  as  follows: 

Name 

Pl»  ^2* ^23 

AC  1 , AC2 ACjj 

Name  is  a run  descriptor  (8  character  maximum)  and  Pi  thru  P23  are 
parametric  values  in  the  order  listed  in  Table  C-1.  ACi  is  the  number  of 
aircraft  in  year  1,  AC2  is  the  r.umber  of  aircraft  in  year  2,  and  AC^  is  the 
number  of  aircraft  in  year  n,  where  n represents  the  number  of  years  being 
computed  in  this  run.  Thevalue  of  n is  contained  in  P4.  Pi  thru  P23  may 
utilize  as  many  lines  as  required,  as  may  ACi  thru  ACjj»  however,  both  Pi 
and  ACi  must  start  a line.  Since  P5  provides  the  capability  of  entering 
a constant  number  of  aircraft  for  each  year,  ACi  thru  AC^  are  not  always 
required. 

Aircraft  input  requirements  are  determined  as  follows: 

if  P4  ■ 0,  no  life  cycle  costs  are  computed; 

if  P4  ” n 0 and  P5  * 0,  a variable  stream  of  aircraft  per  year, 

ACi ^^n’  required; 

if  P4  ■ n 0 and  P5  » m,  no  aircraft  stream  is  input,  since  a 

constant  stream,  AC^ ACn,  is  com- 

puted such  that  all  AC^  > m. 

Changes  to  Input  - Should  the  user  desire  to  test  the  results  of 
variations  in  the  basic  input,  a capability  for  revising  any  of  the  values 


has  been  Included. 


BESi  mmi  copy 
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TABLE  C-1 
REQUIRED  INPUT 


index  description 


il 


1 

o 

w 

3 

4 

5 


3 
3 
10 
1 1 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 


rtPN  R8TE  <0FF> 

MPN  RftTE  <ENL> 
STftRTING  FY 
« OF  YEARS 
» R^C  PER  YRCERCH) 
GROUND  OFFICERS 
OFF  CREW  ALLOW 
ENL  CREW  ALLOW 
MAINT  MHR^MO 
FLYING  HRS/'MO 
AIR  TAD  <:000*> 
GROSS  TAKEOFF  WT 
MAX  SPEED (ALT  MPH> 
EMPTY  WT  <000LBS> 
THRUST/ENG (OOOLBS) 
TIME-B-OVHL  (HRS) 
ENGINE  DIAMETER 
ENG  TYP(0JET  IFRN) 
OF  ENGINES 
Ax'C  RW  CYCLE  (MOS) 
FLYAWAY  COST  (MIL) 
TRNG  ORDN  (THOUS) 
A^C  TYPE  (123) 


3 
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The  change  format  Is  as  follows: 

1.  Pi 


j.  Pj 


i,  ACi 


j,  AC. 


where. 


index  numbers 


Pl,Pj  ■ revised  values  for  the  i*^^  and  parameters 
ACi.ACj  » revised  values  for  the  i^^  and  jbh  years 
and  0,  0 terminates  each  set  of  changes.  Each  change  pair  must  be 
entered  on  a separate  line. 

Thruput  - In  some  instances  annual  costs  may  be  known  for  a 
specified  element.  Therefore,  a capability  for  entering  average  annual 
costs  directly  has  been  provided.  Should  any  other  element  cost  be  depen- 
dent on  the  item  selected  for  thruput,  that  cost  will  be  computed  from 
the  thruput  cost.  The  thruput  format  is  as  follows: 
i.  ei 


t 
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where , 


i,j  • element  Index  numbers  (see  Table  C-2) 
ej^.ej  * thruput  values  for  the  and  average  annual  cost 
and  0,0  terminates  the  set  of  thruputs. 

3.  Model  Execution 

Input  Print  Options  - Prior  to  the  execution  of  the  model,  the 
user  has  the  option  of  printing  the  input  to  be  used,  in  one  of  two  formats. 

a.  The  program  queries  the  user  with  DESCRIBE  INPUT?,  and  the  user 
responds  with  Y or  N.  If  the  user  answers  Y,  an  input  parameter  table 
(Table  C-3) , and  a computed  value  table  (Table  C-4),  complete  with  index, 
value  and  descriptive  text  are  printed.  Next,  the  string  of  AC^  values 

for  the  required  number  of  years  is  printed  and  the  model  queries  the  user 
OK  TO  GO?.  If  the  user  responds  Y,  the  model  is  executed.  If  the  user 
responds  N and  the  terminal  input  mode  is  in  effect,  the  user  will  again 
be  instructed  to  enter  changes  and  thruput  as  described  in  proceeding  para- 
graphs. If  the  terminal  input  mode  is  not  in  effect,  the  run  will  terminate 
and  the  user  must  make  the  required  file  changes. 

b.  If  the  user  answered  N to  DESCRIBE  INPUT?,  the  program  query 
PRINT  INPUT?  is  displayed.  If  the  user  responds  Y,  the  input  parameter 
values  and  the  computed  values,  devoid  of  descriptive  text,  and  the  string  of 
AC  valties  are  printed  and  the  program  proceeds  exactly  as  described  above. 
The  OK  TO  GO?  interrogatory  is  included  to  give  the  user  an  opportunity  to 
review  and  confirm  input,  thruput,  and  computed  values  before  lengthy  output 


is  printed. 
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INDEX 


1 


3 

4 

5 

6 


3 

9 

10 

11 

12 

13 

14 

15 

16 

17 

13 

19 

20 

21 

22 

23 

24 


BSl  AVAllABlt  C0P( 


TABLE  C-2 

COST  ELEMENTS  STRUCTURE  WITH  INDEX  NUMBERS 


□PERRTIN6  RND  SUPPORT  COST 
ELEMENTS 


DEPLOYED  UNIT  OPS 

RIRCREWS  <OFFICERS> 
RIRCREWS (ENLISTED) 
COMBRT  COMMRND  STF 
POL 

OTHER  DEPLOYED  MPN 
RIR  TRD 

BELOUI-DEPOT  MR  I NT 

R-^C  MRINT  MPN 
MRINTENRNCE  MRT'L 
PERS  SUP  SUPPLIES 

INSTRLLRTIONS  SUP 

BRSE  OPS  SUPPORT 
OS.M  BRSE  OPS 
MPN  BRSE  OPS 

DEPOT  MRINTENRNCE 

COMPONENT  REWORK 
RIRFRRME  REWORK 
ENGINE  REWORK 

DEPOT  SUPPLY 

DEPOT  SUPPLY  OPS 
TECHNICRL  SUPPORT 

2ND  DEST  TRRNS 

2ND  DEST  TRRNS 
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BSl  AVAllABlt  CDPX 

1 

j ^ 

TABLE  C-2  (cont'd.) 

COST  ELEMENTS  STRUCTURE  WITH  INDEX  NUMBERS 


BBi  AVAllAW  OT'I 


TABLE  C-3 

INPUT  PARAMETER  TABLE 


DESCRIBE  INPUT  ^ Y 


SfWPLE 

INDEX 

DESCRIPTION 

1 

NPN  RftTE  <DFF> 

2 

NPN  RftTE  <;ENL> 

3 

STARTING  FY 

4 

JS  OF  YEftRS 

5 

R-^C  PER  YR(:EfiCH> 

6 

GROUND  OFFICERS 

7 

OFF  CREW  RLLOW 

3 

ENL  CREW  RLLOW 

9 

NR I NT  NHR/NO 

10 

FLYING  HRS-^ND 

11 

RIR  TRD  <000*> 

12 

GROSS  TRKEOFF  WT 

13 

NRX  SPEED CRLT  NPH> 

14 

ENPTY  WT  <OOOLBS> 

15 

THRUST/'ENG  <00  0LBS> 

16 

TINE-B-OVHL  <HRS> 

17 

ENGINE  DIRMETER 

13 

ENG  TYP<0JET  IFRN^ 

19 

« OF  ENGINES 

20 

R/C  RW  CYCLE  <NOS) 

21 

FLYRWRY  COST  <NIL) 

22 

TRNG  ORDN  <THOUS> 

23 

R-'C  TYPE  <1  2 3> 

r 


BtSl  AVAllABlt  .COB( 

TABLE  C-4 
COMPUTED  VALUES 


COMPUTED 

INDEX  DESCRIPTION 


1 fl^C  MftINT  MPWR 

2 OTHER  DEPL  MPWR 

3 TOTAL  DIRECT  MPWR 

^ DIRECT  Sc  B-OP  OFF 

5 DIRECT  S,  3-OP  ENL 

<5  POL  <S-''FH> 

^ MM  S.  PSS  <J/FH> 

3 COMP  REW  <OOOS/FH> 

3 A/C  REW  <:000®/REW> 

10  ENG  OVHL<:000*/-ENG> 

11  ENG  REP  <:000*.^ENG> 


O 


UE,  for  each  element,  the  total  program  cost  for  each  element  for  each 
specified  year,  and  costs  by  appropriation. 

4.  Output 


Output  Is  printed  at  the  end  of  each  execution  of  the  model. 

The  average  annual  cost  per  UE,  by  element  and  by  appropriation  Is  dis- 
played In  the  first  column.  Subsequent  columns  provide  total  program 
costs  by  year  In  the  same  CES.  Sample  output  Is  provided  In  Appendix  D. 
5.  Iteration 

At  the  conclusion  of  each  output  set,  the  program  queries  the 
user  with  MORE?.  If  the  user  responds  with  N,  the  program  terminates. 

If  the  user  responds  with  Y,  the  program  Is  ready  to  accept  further 
variations  on  Input  and  produce  another  set  of  results. 


I 


APPENDIX  D 
SAMPLE  RUNS 


o 
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BEST  AVAIIME  COPY 

STORED  FILE  FOR  RUN 


PRINTF  iRtIPLE  RIRINP 
^RMPLE 

20.272  3.310  1930  11  0 

.25  1.3  1.0  720  30  5 29.7  631  12.3  21.3  1000  40  0 1 30  3.4  40  3 
^ 19  40  73  105  135  164  192  219  243  263 


STORED  FILE  INPUT 


RUN  1 


13.22.04  ‘RlRnnDEL  3RMPLE  T 
DI3K  FILE  RESUMED 
E:<ECUTI3N: 


> 0.  0 


>0*  0 


ENTER  PRRRMETER  CHRNGES  (INDEXn  VRLUE;> 

DELIMITaR  - 0>  0 


ENTER  RC  3Y  VR  CHRNGES  (YR'.7RLUE> 

MHERE  YR=1  THRU  11  AND  DELirUTCR  = Oj  0 


ENTER  THRUPUT  VALUES  (INDEX, VALUE) 

DELIMITOR  = 


> 0,  0 


0,  0 
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RUN  1 (cont’d.) 


DcSCRIBE  INPUT  ? 


:.3r''.PjTE:t 

INDEX 


BEI  AVAIIABIE  COPY 


'EX 

V9LUE 

DESCRIPT I DN 

1 

30.37 

MPH  RRTE  <DFF> 

2 

3.  31 

NPN  PRTZ  'EHLO 

1930. 00 

STRRTINS  F'l' 

11.0  0 

'-t  OF  '|■'ERRS 

0.  0 

If  RrC  PER  VP 

0.  35 

3P0UMD  OFFICERS 

y 

1 . 30 

OFF  CREW  RELOUIRNCE 

r* 

1.30 

ENL  CREU  aLLOURNCE 

730. 00 

riRIHT  NHR. ^MO 

1 ii 

3 0 . 0 0 

Fl'i-’ING  HPS  -'MO 

1 1 

5.  00 

RIP  TRD  03003 > 

13 

39.70 

GROSS  TRIVEQFF  UT 

r? 

331 . 00 

MRX  SPEED <RLT  M?H> 

1-; 

13.30 

EMPTY  MT  <000L3S> 

If. 

31.50 

THRUST/ENG  < 0 0 OLDS  •• 

1 D 

1 0 0 0 . 0 0 

TIME-S-O'/HL  <HRS> 

17 

40.  00 

ENGINE  DIRMETER 

1? 

0.  0 

ENG  TVPOOJET  IFRN::. 

19 

1.00 

OF  ENGINES 

3D 

30.  00 

R'-C  RW  CYCLE  CMOO 

31 

3.40 

FL'i'RWRY  cost  (MILO 

1'  «* 
w 

40.  00 

TRNG  ORIiN  <THOLlS> 

S -• 

3.’00 

RxC  TYPE  <1  3 3> 

V.iLUZ 


DESCRIPTION 


1 

1 1.34 

R 'C  MR I NT  MPWR 

j’ 

3.  73 

OTHER  DE 

?L  MPl.lR 

*» 

30.  37 

TOTRL  DI 

RECT  MPMR 

\ 

1 . 39 

DIRECT 

3-0?  OFF 

19.53 

DIRECT  i 

3-0?  ENL 

1 51.91 

.’’OL  Cl '7 

154.55 

MM  PSS 

>:’S/FH'> 

151.35 

COMP  REM 

CO 001;  •'FH  ■ 

1 41 . 45 

R-'C  REi.l 

C 0 0 Oi;  '•REM  ■ 

1 3 

49.31 

ENG  OVHL 

COOO'I.  •'EN'G  * 

1 1 

34.33 

ENG  RE? 

COOOl'ENG-' 

''ER 

YR  7.0 

19.0  40.0 

73.  0 105.0 

0 


O 
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BST  AVAlUBli  OFI 

' SRriPLE 

□PERRTING  fiND  SUPPORT  COST  ESTIMATE 
(THOUSANDS  OF  FY76:E) 


AVERAGE  ANNUAL 
COST 


PER  UE 

FY30 

FY31 

FY32 

FY33 

FY34 

FY35 

AC  PER  YR 

7.0 

19.  0 

40.  0 

73.  0 

105.  0 

135.  0 

TOTAL 

730 

4490 

12133 

26279 

43510 

70393 

'A  A O’A'^ 

oa-M 

362 

1916 

5199 

1 1 566 

2 1 66  0 

32273 

4 3411 

MPN 

273 

1912 

5190 

1 0926 

1 994  0 

2363 1 

3637  6 

APN 

55 

333 

1033 

2136 

3990 

5733 

7373 

UPN 

40 

230 

760 

1600 

2920 

4200 

54  00 

DEPLOYED  UNIT  OPS 

147 

1 026 

2736 

5363 

10703 

15395 

19793 

AIPCREUIS<OFFICERS> 

32 

616 

1297 

2363 

34  06 

4 379 

aircrews<:enlisted> 

14 

99 

263 

1 029 

1 430 

1903 

•'0M3AT  COMMAND  STF 

3 

35 

370 

532 

63  4 

POL 

65 

453 

1244 

2620 

4731 

6376 

3341 

OTNER  DEPLOYED  MPN 

25 

172 

466 

93 1 

1790 

2575 

33 1 1 

AIR  TAD 

5 

35 

95 

200 

365 

525 

675 

3EL  O’.l-OEPOT  MAINT 

177 

1242 

3370 

7095 

12943 

13624 

23946 

A-C  MAINT  MPN 

129 

903 

2450 

5153 

9413 

13539 

17405 

hINTENANCE  MAT-'L 

46 

319 

365 

1321 

3323 

4730 

6 1 46 

■^TRS  CUP  SUPPLIES 

3 

20 

55 

116 

212 

3 05 

3 ? £* 

inctallationc  cup 

16 

1 09 

296 

622 

1136 

1633 

21 00 

DACE  OPC  SUPPORT 

16 

109 

296 

622 

1136 

1633 

2100 

Ji-M  BASE  OPS 

10 

63 

134 

337 

706 

1016 

1303 

MPN  DACE  OPS 

6 

41 

112 

235 

429 

617 

79  4 

DIPCIT  MAINTENANCE 

143 

332 

1 037 

23  04 

5669 

1 

133  33 

• C ■.  -•!  .ENT  PEMOPK 

j “l 

A A 

i :f37 

216; 

5 ? 3 f> 

*3'  2' 

" 3 7 j 

AI  •'.*  ^‘AM.;  E’iUORK 

57 

0 

0 

3 D 3 

1 075 

^ iL  I* 

; i 3 ;• 

ENAINE  REMORK 

32 

0 

0 

224 

603 

1231 

2337 

DEPOT  SUP.’^LY 

55 

334 

1042 

2194 

4 003 

5753 

74  03 

DEPOT  SUPPLY  OPS 

12 

31 

219 

461 

341 

1209 

1555 

TECHNICAL  SU.PPORT 

43 

303 

323 

1733 

3162 

454  3 

5543 

END  DECT  TRANS 

21 

150 

4 07 

357 

1564 

2249 

2392 

END  DECT  TRANS 

21 

150 

4 07 

357 

1564 

224? 

23  92 

O 
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best  AVAllABlt  X(®( 


RVERRGE  RNNURL 


COST 
PEP  UE 

FY30 

FY31 

FY32 

FY33 

FY34 

FY35 

PEPS  SUP  Sr  TPRIN 

76 

535 

1452 

3057 

5573 

3024 

10316 

INDIVIDUL  TPRIN 

31 

220 

597 

1256 

2293 

3293 

4240 

□SM 

5 

33 

91 

191 

349 

501 

645 

MPN 

27 

. 136 

506 

1065 

1944 

2796 

3595 

RERLTH  CRPE 

16 

111 

301 

634 

1156 

1663 

2133 

□ OrM 

7 

52 

141 

297 

542 

730 

1002 

nPN 

3 

59 

160 

337 

614 

333 

1136 

PEPS  RCTIVITIES 

29 

204 

554 

1167 

2129 

3063 

3933 

3.SM 

2 

14 

33 

30 

146 

211 

271 

RPN 

27 

190 

516 

1036 

1933 

2352 

3667 

SUS  INVESTMENTS 

95 

663 

1793 

3736 

6910 

9933 

12773 

PEPLEN  3PRPES 

32 

225 

612 

1233 

2351 

3332 

4343 

MODIFICRTIDNS 

14 

93 

265 

553 

1013 

1464 

1332 

PEPLEN  GSE 

3 

59 

161 

340 

620 

392 

1147 

TPRINING  UPDNRNCE 

40 

230 

760 

1600 

2920 

4200 

5400 

62 


BlSl  AVAIUBIE  COPJ 


FYCii 

FY37 

FY33 

FY39 

FY90 

TOTRL 

SC  PER  VR 

1d4.  0 

1 92 . 0 

219.  0 

243.  0 

263.  0 

1465. 0 

TDTSL 

11 45 03 

135122 

155011 

172337 

191315 

1 024263 

□•5.M 

54133 

64503 

74461 

3351  0 

92743 

435  ^31 

MPN 

44793 

52446 

59321 

c*  S F 7* 

732  06 

400174 

SPN 

39o3 

1 0493 

11969 

13230 

1 4646 

30064 

:j?N 

653  0 

7630 

3760 

9720 

10720 

53600 

riEPLOYED  UNIT  OPS 

24045 

23150 

32109 

35627 

39293 

214790 

S T PCREWS  F I CER3> 

5319 

6223 

71  03 

7332 

3693 

47513 

S I RCREUS  < ENL I CTED> 

2312 

2706 

3037 

3425 

3773 

20651 

CCMSST  CaMNflNn  STF 

331 

973 

1110 

1232 

1353 

7425 

-•□L 

10740 

12574 

14342 

15914 

17551 

95942 

CTHER  IIEPL3YED  MPN 

4022 

4709 

5371 

596  0 

6573 

35931 

SI.?  TflD 

320 

960 

1 095 

1215 

1 34  0 

7325 

3EL3M-DcP0T  MR I NT 

29090 

34056 

33345 

43102 

47537 

259354 

R-'C  MR  I NT  MPN 

21147 

24757" 

■ 23239 

31334 

34557 

133904 

MRINTENRNCE  MRT^L 

7466 

3741 

9970 

1 1 062 

12200 

66693 

PEPC  CUP  CUPPLIES 

477 

553 

636 

706 

779 

4257 

INCT^LLRTICNC  CUP 

2551 

2937 

34  07 

3730 

4169 

22739 

CRT:!  C-’C  CUPPDRT 

2551 

2937 

34  07 

3730 

4169 

22739 

3iM  CRCE  3PC 

1537 

1353 

2119 

^ ^ 

^ J w 

2594 

14177 

M^N  3RCE  CPC 

964 

1 129 

1237 

1423 

1575 

3612 

TiC'^MT  MRINTENRNCE 

1 3236 

22443 

26437 

30273 

34  055 

164505 

:;3M--3NENT  REUORK 

3954 

10432 

11956 

13267 

14631 

79932 

^T‘'FPRME  REU3RK 

5941 

7633 

9279 

1 0363 

12391 

53976 

ENGINE  "•EM3Ric’ 

3362 

4323 

3251 

6143 

7012 

30517 

:■  ■■■CT  CUPP^Y 

3993 

1 0529 

12009 

13326 

1 46  97 

303  37 

:iEP3T  SUPPLY  3PC 

1339 

2212 

ri  s -r. 

w ^ 

2799 

3037 

16375 

TECNNICRL  SUPPORT 

7104 

3317 

94  57 

1 0526 

11609 

63462 

SN'i  SECT  TRRNS 

3513 

4113 

4691 

5205 

5741 

31530 

ENIi . JEST  TRRNS 

3513 

4113 

4691 

5205 

5741 

31330 

(cont'd. ) 
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best  AVAIIABIE  OT 


RUN  1 (cont'd.) 


FY36 

FY37 

FY33 

FY39 

FY90 

TOTAL 

PEPS  SUP  3,  TPftIN 

12532 

14672 

16735 

13569 

20479 

111949 

IMDIVIDLIL  TRAIN 

5151 

6030 

6373 

7632 

3417 

46011 

03.M 

733 

917 

1046 

1161 

1230 

6997 

NPN 

4367 

5113 

5332 

6471 

7137 

39014 

MEALTH  CAPE 

2593 

3041 

3469 

3349 

4245 

23206 

as-N 

1213 

1426 

.1626 

1304 

1990 

10379 

NPN 

1330 

1616 

1343 

2045 

2255 

12327 

PEPS  ACTIVITIES 

4734 

5600 

6333 

7033 

7317 

42732 

□3cM 

329 

335 

439 

437 

533 

2939 

NPN 

4455 

5215 

5949 

6600 

7230 

39793 

SLIS  INVESTMENTS 

15523 

13173 

20729 

23000 

25366 

133664 

PEPLEN  SPARES 

5233 

6135 

7054 

7327 

3633 

47139 

NOD IFICAT IONS 

2236 

2676 

3053 

3337 

3736 

20422 

PEPLEN  SSE 

1394 

1632 

1361 

2065 

2273 

12452 

TRAINING  ORDNANCE 

6560 

7630 

3760 

9720 

10720 

53600 

MOPE  ? 


BEST  AVAILABLE  COPY 

TERMINAL  CHANGES 


RUN  2 


Assume  that  the  user  wants  to  investigate  the  O&S  Impact  of  a main- 
tainability Improvement.  A typical  one  might  be:  lower  DMMH/MO  (#9)  to  630, 
raise  GTOW  (#12)  to  30.4,  raise  EW  (#14)  to  12.7,  and  raise  flyaway  cost  (#21) 
to  3.9.  The  changes  are  input  as  follows: 


ENTER  PftRRMETER  CHRNGES  (INDEX^  VFH_UE> 

DELINITOR  = OjO 


>’9»G.30 
>12»30.4 
>14*12.7 
>21 *3.9 
> 0*  0 


■>  0*  0 


>0*  0 


ENTER  RC  BY  YR  CHRNGES  <YR!.VRLUE> 

WHERE  YR=1  THRU  11  RND  DEL I MI TOR  = 0*0 


ENTER  THRUPUT  VRLUES  (INDEX* VRLUE> 

DELIMITOR  = 0*0 


DESCRIBE  INPUT  ? 


PRINT  INPUT? 


3RMPLE 

20.27 

3.31 

1930. 

11. 

0. 

0.25 

1.60 

1.60 

630. 00 

30.  00 

5.  00 

30.40 

631.00 

12.70 

21.50 

1 000. 00 

40.  00 

0.  0 

1.00 

30.  00 

3.90 

40.  00 

3.  00 

COMPUTED 

13.  02 

2.63 

19.10 

1.39 

17.77 

134. 19 

116. 13 

129.53 

129.71 

49.54 

24.63 

RC  PER  YR 

7.0  19.0 

40.  0 73.0 

105.0  135. 

0 164.0  192. 

0 219. 

263.  0 


OK  TO  GO  ? 


O 


BESI  mMi  copy 


SflriPLE 

nPERPTING  RND  SUPPDPT  COST  ESTiriATE 
CTHOUSRNBS  OF  rY761:> 


RVERRGE  RNRURL 
COST 
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RUN  2 (cont'd.) 


TPTiT  ••IwINTTn 

ps.iopk 

i.?F*'RriE  PEalORK 


PER  UE 

FY30 

FY31 

FY32 

FY33 

F'i'34 

.•  r j 

PC  PER  YP 

7.  0 

13.  0 

4 0 . 0 

73.  0 

1 05 . 0 

1 33.  0 

T0T3L 

331 

4 1 32 

11350 

24432 

45203 

3 3 1 

33771 

0;'^M 

•*  — * — • 

1734 

47'BU 

1 0337 

13353 

23315 

401  44 

riPH 

252 

1735 

4730 

10035 

134  05 

2b47  3 

34  037 

RPN 

33 

373 

1012 

2131 

3333 

5533 

7130 

MPN 

40 

230 

730 

1300 

2320 

42  0 0 

5 4 0 0 

OEPLOYED  U:iIT  OPS 

143 

1 023 

2773 

5344 

1 0333 

13341 

13724 

RIPCPEUIS  COFFICERO 

■t*  O 

00-7 

w w • 

313 

1237 

2333 

34  03 

4373 

RTPCPEUIS<'EMLISTED> 

14 

'?’? 

233 

534 

1 023 

1450 

1303 

;:3M3RT  COMMRNO  STF 

rr 

35 

'33 

2 03 

370 

5 32 

334 

POL 

C'O 

434 

1730 

2352 

4341 

3332 

3332 

OTREP  BEPLOYED  MPM 

132 

441 

323 

1333 

i£4  33 

3132 

RIP,  TRD 

5 

33  • 

35 

2 0 0 

335 

525 

375 

BELOM-DEPOT  MR I NT 

153 

1 0'35 

2373 

o (s!  o 0 

11424 

13431 

21123 

R'-C  MRIMT  MPM 

115 

3 0 3 

2173 

4337 

3371 

120  4 0 

13  430 

'■IRTNTEMRNCE  MRT'L 

3 '3 

275 

747 

1573 

2370 

4123 

3305 

-•EPS  SUP  SUPPLIES 

2 

13 

43 

1 0 0 

133 

235 

3 3 3 

imstr;_lrtioms  sup 

14 

1 00 

270 

533 

1 033 

1433 

1 :='22 

3RSE  OPS  SUPPORT 

14 

1 0 0 

270 

533 

1 033 

1 433 

1332 

OiM  3RSE  OPS 

3 

32 

1 33 

351 

040 

3 3 0 

1133 

MPM  3RSE  OPS 

3 

O't' 

1 02 

215 

333 

335 

«'  z* 

2 ;5S 

ISio 

•'  r* 


:;2?  1 
T J i 

2 073 


EMGIME  PEMCPK 

32 

0 

0 

224 

303 

1231 

W '•*  I 

■|E='3T  SUPPLY 

51 

j 

333 

2 027 

3333 

5321 

33  4 1 

ZiIPJT  SUPPLY  DPS 

1 1 

75 

203 

427 

730 

1121 

1 442 

te:.4micrl  support 

40 

23  0 

730 

1 3 0 0 

2313 

413? 

T*  ?*  ? 

: ?m:i  best  tprms 

20 

133 

574 

733 

14  33 

203  5 

2 33? 

BTST  TPRNi 


20 


133 


733 


1 4 53 


best  AVAIIABIE  .COPY 


66 


RUN  2 (cont’d.) 


flVERRGE  RMNUftL 
COST 


PER  UE 

FY80 

FY31 

FY32 

FY33 

FY34 

FY35 

PEPS  SOP  ?y.  TRRIN 

70 

OJ 

c^ 

4 

1335 

2311 

5129 

7373 

9436 

INDIVIDUL  TRRIN 

29 

202 

547 

1152 

2103 

3025 

3390 

0!»vM 

4 

31 

33 

175 

319 

459 

590 

NPN 

24 

171 

464 

973 

1734 

2566 

3300 

HERLTH  CRRE 

14 

101 

275 

530 

1 053 

1522 

1956 

OS.M 

7 

43 

129 

W * Lm 

496 

714 

917 

riPN 

3 

54 

146 

303 

562 

303 

1 039 

PERS  RCTIVITIES 

07 

139 

512 

1079 

1 963 

2331 

364  0 

□SM 

0 

13 

35 

73 

133 

191 

246 

MPN 

25 

176 

473 

1006 

1335 

2640 

3394 

SU3  INVESTMENTS 

93 

653 

1772 

3731 

6303 

9793 

12590 

REPLEN  SPRRES 

23 

193 

523 

1101 

2009 

2390 

3716 

MODIFICRTIONS 

16 

112 

304 

640 

1167 

1679 

2159 

REPLEN  GSE 

10 

63 

135 

390 

712 

1024 

1316 

TRRIN I NG  ORDNRNCE 

40 

230 

760 

1600 

2920 

4200 

5400 

f' 


r 
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1 


AVMlABlt  XOP^I 


I 

Cl 

I 


FY36 

FY37 

FY33 

FY£i9 

FY90 

TGTRL 

r-ic  YR 

164.  0 

1 92.  0 

219.  0 

243.  0 

23U. U 1435. 0 

T3TRL 

1 0375  0 

123023 

144533 

131272 

173472  955201 

□:VM 

50133 

59709 

3*  U 943* 

i'  i'  3 4 3 

35903  449209 

r-iPN 

41343 

434  03 

55215 

3 1 233 

37539  339332 

RRN 

3735 

1 0223 

11335 

12943 

14274 

73  03  0 

:,.IRN 

3530 

7330 

373  0 

972  0 

1 0720 

533  0 0 

DEPLaVED  LI.NIT  DPS 

33932 

23053 

31997 

35504 

39157  214043 

RIRCREMS  <‘DPFICER:i:> 

5319 

3223 

71  03 

1** 

3393 

47513 

rircrews<enli;::ted:> 

2312 

2703 

R OR  7 

3425 

3773 

20351 

:;3M?.RT  COMMRND  STF 

331 

973 

1110 

1232 

1 353 

7425 

1 0375 

12731 

14522 

13113 

17771 

97143 

3THER  HEPLaVED  MPN 

3305 

4454 

5 03  0 

5337 

3217 

3R9R5 

RIR  Tail 

32  0 

930 

1 095 

1215 

1340  7325 

3ELaM-DEPDT  MR  I NT 

25334 

30043  . 

. 34271 

33027 

41939  229253 

R'-C  MR  I NT  MPN 

13305 

22013 

25112 

27334 

30730  137935 

MRTNTENRNCE  MR.T-'L 

3443 

7549 

3310 

9554 

1 0533 

57597 

-•ER'i:  SUP  SUPPLIES 

412 

432 

550 

310 

373 

5 I'7d 

IN::TR:_LRTiaNS  SUP 

2335 

2733 

3113 

3459 

3315 

20355 

SR'Z  GPS  SUPPORT 

2335 

f ^ 

1 •..»  :• 

3 1 1 3 

3459 

3315  20555 

Gi-M  RRSE  GPS 

1452 

1 7 0 0 

1 939 

2152 

2373 

12974 

MPN  3RSE  GPS 

1 033 

1173 

1307 

1442 

7331 

SSPGT  MRINTENRNCE 

13430 

20234 

23973 

27445 

30377  143334 

■‘  G •l"•GNTNT  PEUGPK 

7350 

3957 

1 0213 

11333 

1 25  02 

33  3 4 0 

; r -i"'i  - PE'iiJPk 

544  5 

70  0 4 

35  09 

9932 

1 1 3 3 3 

4 9 4"  3 

7..;.I,-=S  PEMGPY 

J s'  i*  c* 

4323 

5251 

31  ;3 

7012 

305  4' 

jJPGT  SUPPLY 

3310 

9729 

1 1 097 

12313 

13530 

74233 

rUPGT  SU'^’PLY  GPS 

1731 

2051 

2339 

2595 

2332 

15343 

TECHNISRL  SUPPORT 

3559 

7379 

3753 

9713 

10713 

5359  0 

ENR  REST  TRRNS 

323  0 

3731 

4313 

4733 

5273  23351 

SNR  REST  TRRNS 

3230 

3731 

4313 

4733 

5273 

23351 

1 


1 

1 


1 


BEST  AVAIUBIE  COPY  RUN  2 (cont'd.) 


FY3S 

FY37 

FY33 

FY39 

FY90 

raiRL 

SUP  TRRIM 

11524 

13491 

15333 

17075 

13331 

102941 

INDIVIDUL  TPRirS 

4725 

5532 

6310 

7001 

7722 

42210 

717 

‘2?  3 S’ 

957 

1 062 

1171 

64  01 

4 0 09 

4693 

5353 

594  0 

6551 

353  03 

. j-HER-TH  CRPE 

2377 

•-•-7.^0 

h*  » 

3174 

3521 

3334 

21229 

□;iM 

1114 

1305 

1 433 

1651 

1321 

9955 

MPN 

1232 

1473 

1635 

1370 

2062 

11274 

PEPS  RCTIVITIES 

4422 

5177 

59  05 

6552 

7226 

39502 

33.M 

293 

349 

399 

442 

433 

2 6 6*  '2* 

“•1PN 

4124 

4323 

5506 

6110 

6739 

36336 

SUS  lUVESTME.UTS 

15295 

17906 

20425 

22663 

24994 

1 3 6*  'I*  3 0 

PEPLEN  SPRPES 

4514 

5234 

6027 

66y3 

737  6 

4 0321 

UDUIEICRTIDNS 

2622 

3070 

3502 

. -i  .5  c*  0 

4235 

23425 

PEPUEU  SSE 

1599 

1372 

2 1 35 

2369 

2613 

14234 

TPRIMIU5  3PDMRNCE 

6560 

7630 

3760 

9720 

1 0720 

536  0 0 

i 
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?r?INTF  ;=iIFni]DcL  HXEC 

%TYPE  OFF 
4Ft  = 3 

;J:IF  :',.l  NE  T S.SKIP  2 
%F1  = 5 
•i:3'aP  1 

FILEDEF  FT03F001  S.1  PIPIMP 
:i-IF  'J, INDEX  EQ  2 OrSKIP  2 
■i.F2  ^ "vF! 

■:w33T0  -PEST 
:.nF2  = 4 

:i<IF  ;5,2  NE  T OrSKIP  2 
'i-F2  = 5 
:VSKTP  1 


'^ILEDEF 

-PEST 

FT04F0CI1  ■j'2  A 

FILEDEF 

FTDSFCiOl  CDNI 

FILEDEF 

'^TOE.FDDS  C3:a 

FILEDEF 

FT::i5FCn:i3  SDN  I 

FILEDEF 

FT  DE.'^  0 DT  S3NI 

FILEDEF 

FTCi5Fi:n:i3  C3NI 

FILEDEF 

FTOE-FCifif.  SDN  I 

FILEDEF 

FT':i5Fi:i':i7  cdni 

FILEDEF 

FTCi5Fi:ii;i:3  SD'il 

FILEDEF 

FT  DDF  Cl  DP  SON  I 

FILEDEF 

FT05Friiri  CDNI 

- ILEDEF 

FT 05- 011  SDN  I 

"TLEDEF 

ET05"01.?  SDNT 

"ILEDEF 

FTOSFOjl  SDND 

•i:STAc;i'  a 

.Cl  ■•<.CO 

*•  i 'J*  • w 

LQPD  PIPM3I1EL 
START 


F 


i 


C: 


BtSi  AVMlABit  COPK 

fllPMODL  FORTRAN 

COMNON  .-^DAT."  SDAT  <2  0 ..  4 0>  , STOT  <2  0 j 5>  ^ ACY  <2  0:> 

cnririnN  rPAR^  apin<30>j  apcm(20>>  jPjJTjKTj  inij  in2 

CDMNnN  "UTL  I SC  <4  0>  j I SQ  <4  0>  j I SV  C 4 0.'>  > I SX  <4  0> 

COMMON  "i.IRD.'’  SNAMs  SWD  <5  j S'?.- j PWD<55  34> 

REAL ♦A  SNAMj  COMP 
D I MENS  ION  PIN  (:23.''  ? PCM  C 1 1 ' 

ECl  1 1 VALENCE  CPINiAPIN^,  <PCMjAPCM> 

DATA  COMP" 'COMPUTED^  "?  NYES.^^Y-'.'' j NONO-^'N' ' 


5 FORMAT  CAt;- 


A FORMATS!  OX. « 7 ? '? 

20  FORMAT  <:.^'’.^4X»  'DESCRIBE  INPUT  ? 

22  FORMAT  < ■'  INDEX''  j 7X:.  'VALUE'  j 6Xj  •'DESCRIPTION  ' 

1 ^ 3X  .1  I2jF12.2.'i  6X  j 4 A4  j A2!''  ^ 

0 FORMAT  (4X^ 'PRINT  INPUT?  ';■• 

2 FORMAT  ( r." AX AS  j 5X  i 2F 1 0 . 2 j FS . 0 j 2F 1 0 . 0.'  <9X  j bF  1 0 . 2>  > 

34  FORMAT  (."SX » AS  j 3X  j 3F 1 0 . 2.''  <'3X  j SF 1 0 . 2>  > 

35  FORMAT  C^.'-AX  j ' AC  PER  YR  ' , 1 X j 1 OFA  .1/1  AX  j 1 OFA . 1 > 

4 0 FORMAT  <//4Xj 'OK  TO  30  ? 

AO  FORMAT  C/4X,'. 'MORE  7 ':■* 


CALL  PIKFIL  aNl,IN2;> 

IF  CINl.EQ.  O,-'  RETURN 

CALL  RDINR  <‘IERRr' 

IF  nERR.EQ.i;>  RETURN 
100  CALL  RDTHRLI  aERR^ 

IF  CKY-EO.  1.0R.PIN<5>  .EQ.  O'-  30  TO  200 

DO  15,?  I-2iKT 
15R  ACY  a:-  - PIN(5"' 

200  CALL  DOEQ 
J C -=  11 

220  '.iiRITE  <'Si20.'' 

READ  <5i5'  N'f’N 

IF  ''NYN.EQ.NONOr'  30  TO  230 
TF  <NYN,EO.NYES>  30  TO  224 
YRITE  CS-S"- 
30  TO  220 

I T .1  ' '■ , 2 i*. N A.''1  T '•  J , I "'I  ^ J ' , i **',1 D '■  I .*  J ' ’ I I • ’ J “ 1 , .1  * ’ 

*1 1 1 1 *■  3 ' 22.*  JO,'!.*’  ^ *■  J ’ .-"'.M*!  ^ J * * *■-.“' '*D  I ;*  J ^ .*  I I 3.'  .*  J * i ' ' 

30  TO  233 

23''i  '.l,?ITE  <’Sj  30' 

READ  *^5^5;*  NYN 

TF  (NYN.  EQ.  mono:*  50  TO  24  0 
IF  C.NYN.EQ.NYES;:*  30  TO  234 
MRiTE  csi 


[• 


OJ  Cl 
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30  TO 

230 

234 

MRITE 

f3!.32> 

SNFiM. 

PIN 

MRITE 

<3,34> 

COMP!. 

PCM 

233 

MRITE 

f3.33> 

<FlCYfI.>»  Ia2»KT> 

240 

MRITE 

<3.40> 

REftD 

f5»5> 

NYN 

IF  fNYN.EO.NYES>  Isa  TD  250 
IF  fIN?.E0.5>  'Sa  TO  100 
50  TO  400 


250  DO  292  JJ-t'.JT 
J = ISQfJJ.' 

03  293  I = l*PfT 
9NS  = SD.9TfI>J> 

IF  flSVfj:' .EQ.  0.3R.  I.5T.  i:>  CflLLESTM  <I  j .J>  l=lNS> 

SD.9T<Ij  J>  = FINS 
IF  flSCfJ' .EQ.  0>  30  TO  270 

SB.9T  < I » I SC  < J * > * SDflT  < I j I SC  < J>  > + FINS 
IF  f I SX  f J ' . '3T . 1 S TOT  < I J I SX  f jY  ;•  = STOT  f I > I SX  < J :•  ;9M i 

30  TO  293 

70  STOTfIjl>  = ST0T<Ij1>  + FiNS 
93  CONTINUE 


DO  313  I=2’.KT 

3CY<KT+1'  = FlCY<KT+l>  + 3CYfI> 

03  303  J-=1j5 

303  STOT<KT+lt  J>  = STOT  fKTt-l  j JY  + STOT<I  . J> 
DO  313  J^liJT 

3 1 3 3D3T  f ‘fT+ 1 j J>  - SD;3T  f !<T+ 1 O ' + SORT  < I j J ' 


COLL  flCPRN 

IF  fIERR.EQ.9> 

30  TO  400 

320 

'ilRITE  f'3j30> 

REFID  f5i5>.  NYN 

IF  fNYN.EQ.NONO> 

30  TO  400 

IF  fNYN.EQ.NYE3> 

33  TO  324 

MRITE  f3.9> 

324 

30  TO  320 

KTT  = '<T+1 

DO  333  I -1 5 KTT 

DO  325  .1^1.1 5 

STOT  f 1 1.1'  - 0 

30  333  J-ltJT 

IF  fIS*.-'f  J.' .EQ.  0> 

SDRTfl^  J.' 

IF  fI.EQ.KT+l.> 

SDPTfl  J .J> 

333 

continue 

400 

;3CYf!fT+l>  = 0 
30  TO  100 

RETURN 

END 

O 


73 
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1 


i 

30 

32 


1 02 
110 


1 12 


120 


1 

10 

42 

44 


1 1 0 
1 13 


3U3RniJTINE  PIKFIL  <IN1»IN2> 

PERL >8  KN1>KM2 

IHTEGEP»2  LM1(4>,  LUE  (:4>  5 NH  <3:> 

EOUIVRLENCE  <KN1  * LH 1 > j <;KrS2»LN2> 

DRTR  NN''''3-'i  '4'^  '5" 
r □PMRT  CERR:) 

FnPMRT^  -’.^lOX^ 'FILE  IH  EPPOP  - PUM  RBOPTS' j 20:<>  212 
FDPMRT  C 1 OX . ' EOF  DN  5 ' 


PERD  1 jSNIi=1  12>  KMl,  KN2 
MPITE  <3^1>  KN1jK!S2 
INI  = 0 
IN2  = 0 
D3  102  N=1j3 

IF  (LNi  cn  .ed.nn<:n:'>  ini  = n+2 
IF  <:LN2a>  .Ei?.NNCN>>  IN2  = N+2 
CONTINUE 

IF  (INI .EQ.3.3P. INI .EQ.5>  33  T3  120 

MPITE  (3.30*  IN1jIN2 
INI  = 0 
PETUPN 


MPITE  (3!i32> 

PETUPN 

IF  (IN2.LT.3.3R. IN2.3T.5> . • 53  TO  110 


PETUPN 

END 

CUSPOUTINE  PIUN?  <IEPP> 

CaHMON  ORT^  3DRT(20.40:' . 3T3T  (EOj.  5 • RCY(20‘ 

COMNON  .^PRP.'-  RP I N ( 5 OO  !«  RPCN  (2  0>  • JP « JT 1 KT  j I N 1 j 

C3MN3N  .'UTL'  I3C(4  0.>.  ICQCIO/'.  I3V(40>*  ISX<4  0.' 
COMMON  "MPD^  SNRMj  CMIK5i  3'?' 


PFRL^S  3NRM 

DIMENCION  ?1N(23>»  PCM(.11> 

EQU I VRLENCE  (P I N » R? I N> • (PCM . RPCM> 


IN2 


FGPMRT  < " '> 

F3PMRT(R3' 

FHPMRT  (•  M OX. 'ENTER  ID  (5  CROP  MRX^  ' ■'> 

FHPMRT  ( 1 OX . ' ENTER  '.12.'  PRRRMETEP  VRLUEC  ' "> 

FORMRT(-'10X!. 'ENTER  RC  VRLUEC  -OR  ERCH  VP  (',.12.'  VRLUEC' 


' y . 


IF  (INl.EQ.S:*  30  TO  200 

PERU  (IN1.2.EN.0=113>  CNRM 
PERD  (INI . ^.END=113>  PIN 
}(T  =*  PIN(4'-*-l 

IF  (KT.EO. 1 .3R.PIN(5> .ST. O'  30  TO  110 
RERO  ( I N 1 j ♦ » END’  1 1 S ' (RCY  ( I . I =2 » KT> 

RETURN 
MPITE  (3.32> 


( ' 
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32  FORMAT  OX.  ^INSUFFICIENT  DATA  IN  INPUT  FILE  - RUN  ABORTS'/>'> 
lERR  = I 
RETURN 
C: 

200  MRITE  (A.n 
MRITE  O3.4  0> 

READ  (•■=;.  2>  SNAM 
MRITE  (■3.42>  JP 
READ  PIN 

:<T  = PIN<:4'+1 

IF  0<T.Ei?.  1.0R.PIN<:5>  .GT.  0>  50  TO  230 

fcTT  = KT-1  I 

MRITE  <3.44>  KTT 

READ  (ACYCn.  I=2>KT> 

290  RETURN 
END 

SUBROUTINE  RDTHRU  nERR> 

COMMON  .•"DAT."  SDAT  <20. 40-' . STOT<20j5>j  ACYCEO:- 

COMMON  "PAR."  APINOO:-.  APCMC20>.  .JPjJTjKTi.  INI.  INI- 

COMMON  "UTL  •"  I SC  <"4  O ' . I SQ  C4  0 ) j I SV  <4  0>  j I SX  <4  0 » 

COMMON  "MRD."  SNAM.  SMD(;5j39:' 

REAL ♦A  SNAM 

DIMENSION  PIN'TSS'j  PCM.ai' 

EQU I VALENCE  CP  I N j AP I N>  . 'CPCM . APCM:' 


1 FORMAT  C " 

50  FORMAT  C " I OX  1.  "ENTER  PARAMETER  CHANGES  (INDEX.  VALUE:'  '•" 

I 35X. "DELIMITOR  = 0.0^  > 

5?  =‘ORMAT(."l  OX.  "ENTER  AC  BY  YR  CHANGES  (YR.  VALUE> 

1 12X."MHERE  YR=1  THRU  ".12."  AND  DELI MI TOR  = 0.0""' 
34  FORMAT  ( " 1 OX . " ENTER  THRUPUT  VALUES  < I NDEX . VALUE:'  " " 

1 35X.  "DEL  I MI  TOR  = 0.0" 

53  FORMAT (4X. ? ? ? ♦♦" ' 


IF  (IN2,E0.5:'  GO  TO  200 

CHECK'  CHANGES 
DO  112  J-l.JP 

READ  (IN.?.  >.  END-  114'  j:<:.  TM -• 

IF  ( IX.EC'.O)  GO  TO  120 

112  PINCJXi  = TMP 

114  KT  = PIN(4''+1 

GO  TO  140 

CHECK  AC  CHANGES 
120  KT  = PIN(4''+1 

IF  (KT.EQ,  1.0R.PIN(5'' .GT.  0>  50  TO  130 

DO  122  I=2.r(T 

READ  (IN2,  ♦.END=140''  IX.  TMP 
IF  (IX.EO.O^  GO  TO  130 

122  ACYdX+l)  = TMP 


BBT  AVAIUBIE  COPV 


CHECK  THRiJPlJT 
130  IG  132 

PERD  <IN2«  ♦»END=140''  j:<»  TMP 

IF  CJX.EO. 0>  50  TO  133 
3DRT<:i'.JX>  = TMP 

132  I3Vfj:0  » 1 

133  PETUPM 

140  TEPR  = 9 

RETURN 


200  MRITE  <3-l> 

202  WRITE  (■3«50> 

204  CONTINUE 

RERD  ♦-.ENIl=220:>  JXj  TMP 

IF  CJX.GE. O.RND. JX.LE. JP>  GO  TO  210 

203  WRITE  fS’jGS.'' 

GO  TO  202 

210  IF  ax.EQ.O^  GO  TO  220 
PIN  0:0  s TMP 
GO  TO  204 
RC  CHRNGES 
220  KT  = PIN<'4>+1 
:<TT  = PIN<'4> 

IF  CKT.EQ.  1.0R.?IN<'5>  .GT.  O'-  GO  TO  24  0 

222  WRITE  <'3»52>  KTT 
224  CONTINUE 

RERD-  <'5j  ♦.FND=24  0''  IXj  TMP 

!=•  cix.GE.  o.RND.  i:<:.lt.kt:>  go  to  230 

223  WRITE  <3j53> 

GO  TO  222 

230  IF  dX.EQ.O:*  GO  TO  240 
3CYa:<  + l>  = TMP 
GO  TO  224 
THRUPUT 

24  0 WRITE  54:' 

244  CONTINUE 

RERD  CE-i  END=2G0^  j:<N  TMP 
IF  <■  JX.  GE.  O.RND.  JX.LE.  JT:-  GO  TO  250 
2 13  WRITE  <-3.53-' 

GO  TO  244 

250  IF  CJX.EQ.O'J  GO  TO  260 
3DRTCl!.JX>  = TMP 
1 37  OX'  1 
•GO  TO  244 
260  RETURN 
END 

3USR0UTINE  DOEQ 

COMMON  ^PRR  ' FP,EP-FY»YR3.RCj  OOP.- OCRj  ECRj  PMO j FM- 
1 .T3.  DE.- TD-ENjP-  FC-TO-TYP!.  XTI<7> 

3 -PMT.OEPjPRLjPOFjRENjPOLj  OOCjCRf  RR-EROjERM!. 


t 


RT  * GT » 3R’ EW • TE 


XTCO- 
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DRTfl 


C; 


PMT 

= 

1 . 66975  + 

3EP 

S 

<■-6.  03260 

PRL 

:= 

33?  + 30R 

P3F 

rs 

33P  + 30R 

PEN 

3EP  + ECR 

P3L 

S 

EXP <-1.377 

330 

S 

EXP <-4.723 

OP 

EXP <-.3190 

RP 

-15. 07319 

EPO 

•s 

1.09326  + 

EPM 

3.46357  + 

PETUPN 

6771  ♦SQRT  < <;30P+aCF(+PnT+ECfil>  ♦NFf'  > xhp 


= EXP  <■-.  31909  + 1.2436>PLn0<:PMO  '-FM;-  + . 40475^RLaG  <;5T>  • 


END 


SUB 

:P3UTINE  ESTM  <I 

, J 

03MN3N 

^DRT-'  SDRTC 

20 

03MN3N 

^PRP.-^  FPjEP 

,F' 

1 

.^TB 

j DE  ? TD  j EN  j P » 

Fi 

jPMTj3EF9PRL!i?3 

Fi  1 

XTP 

= RNS 

RNO 

= 0.  0 

LR3 

= 0 

IF 

<1. 

EQ.1>  33  T3 

9 

33 

T3 

< 9 ’ 3 0 ’ 3 0 1 3 0 ? 

3 0 

1 

9 ^ 3 0 **  3 » 9 ^ 3 0 

> 9 

“i 

LR3 

= P.^12 

33 

T3 

30 

9 

LR3 

= INT  <T3^< 

12 

0 

IF 

<LR 

3.3E.  r- 

33 

RNS 

- SnRT<lj  J'> 

♦R| 

33 

T3 

99  00 

0 

33 

T3 

<9’  200 » 30 0i  4 

0 0 

1 

. 17 

00  j 1300.1  1900 

j 9 

XT  I <;7> 


XTC  <9 • 


1 5 1 0 0 ’ 9 !>  33  0 0 > 34  0 0 > 9 1 36  0 0 ? 37  0 0 ’ 33  0 0 ? 3'9  0 0 • ? 
RN3  = XTP 


33  T3  9900 


3 0 0 
3 0 0 
i 0 0 
5 00 


o 1 1 1 


i'HT;  r PP^GCR 
33  T3  9900 

9N3  s EP»ECR 
33  T3  9900 

9^5  = :^p»aa? 
33  T3  9900 
RN3  = P3L 
33  T3  9300 

9N3  = EP^QEP 
33  T3  9900 
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700 


C: 


900 
1 000 
1 1 00 

1400 

1500 

■ 

.•  • 

1 7 0 0 
1900 
1900 

2100 

2200 
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1 


1 


24  00 

2700 

2900 

9 0 0 0 
9 1 0 0 


RN5  = FIT 
GO  TO  9900 

RNS  = EP^PMT 
GO  !□  9900 

FlN9  = o.94  0^aac 

GO  TO  9900 

FINS  = 0.  OSO^OOC 
GO  TO  9900 


RNS  = . 4697>PftL 
GO  TO  9900 

9NS  = c'.  0021949+FP  + . 027059^EP>  ♦PPL 
GO  TO  9900 

PNS  = CP  . 

GO  TO  9900 

9NS  = PP^12.''P 
GO  TO  9900  . 

RNS  = EN^CERO  + 1 . G^ERM:!  ♦!  000.  'TB 
GO  TO  9900 

9NS  = . 024o56^<-SDRTa.'.5'+SD9T(:i!.  1 O' +SD9T  Cl  :•  1 1> +SD;9T  Cl  :>  li 
9NS  = Fins  +•  . 024G5G*  CFP^  COOP  + OCFI  ' +SP>  COEP+£CFI+PNT>  "* 

GO  TO  9900 

SUM  = .009529  + . 02990 '►MPXl  ca.  0-TYPi.  0.  O ' 

PNS  = SUM^  CSD9T  Cl  j3’'+SD.9T  Cl?  1 0.'' +SDPT  Cl?  ll.''+SDPT  Cl?  19'' 

+ SDFlT  Cl?  2i9>  ■' 

SUM  = .19507  + .005512 

PN'S  = FiNS  + SUM+ CSD9T  Cl  ? 17‘> +SDPT  Cl  ? 19  ' +PR"' 

9NS  = 9NS  + C. 0929 09+. 004991 1 ♦PPL  + . 017S52»12^FM 
PNS  = PNS  + . 021512»C1. 0-PBSC2. 0-TYP>>>3DPTC1,99' 

PNS  = PNS  ~ ■SDPTC1?210 
GO  TO  9900 

PNS  ■=  . 057242!  ♦ CSBRT  C 1 ? 30  +SDPT  Cl?  1 OO  +SDPT  Cl?  110+SDPT  Cl?  17 
+SDPT  C 1 ? 1 9>  +PR+SI1PT  C 1 ? 39 ) :• 

GO  TO  9900 

PNS  = .215929»CP0F+PEN:'  + . 007199>PEN 
GO  TO  9900 

PNS  = F=‘>  C . 009991  > CPOF+PEN  ' + .000199>PEN  ♦ . 099990*207  ' 
PNS  = PNS  ♦ EP^C.  02527 0^C2OF+PEN''  + . 101495>PEN> 

GO  TO  9900 

PNS  = . 94571  o^CPOF+PEN'' 

GO  TO  99 'OO 

PNS  = FP^C.  009431^  CPOF+PEN'*  + . 0009935>POFO 

PNS  = PNS  + EP^C.  0130199^CPOF+PEN>  + . 005021  ♦PEN'* 

GO  TO  9900 


• ♦PT  ' 


BEST  AVAIUBIE  COPY 


3300  RNS  = .102434>PEM 
GO  TO  9900 

3400  FIN3  = FP^C.  00094:3^P£N  + . 057745^POF> 

PNS  = 9N3  + EP> <. 007972+. 050742+. 002SS> ♦PEN 
9N'-;  = flNS  + 1.760356^POF  + .54 1521  ♦PEN 


GO 

TO  9900 

3300 

RNS  = 0.59^SDRTa»  17> 

'GO 

TO  9900 

3700 

RNS  =4.1  ♦ FC 

GO 

TO  9900 

33  0 0 

RNS  = 2.5  ♦ FC 

GO 

TO  9900 

3900 

RNS  = TO 

GO 

TO  9900 

9300 

RNS  = RNS  ♦ 12^FM^1000. 

9900 

PETIJRN 

END 

S'HEPO'JTTNE  9CPPN 

CONNON  rDRT  '-  3DRT  <2  0 j 4 0>  j 3T0T  <2  0 ,5':'  ^ riCY  CE  0.> 

CONMON  'PfiPy  flPINCSO"' .9PCri  (■20:>  ? JPjJTjKTj  IN1>  IN2 
COMMON  .'•i.iTL.-'  I SC  <"40  ••  j I SQ  <4  0 > j I sv  <;4  o:> » 1 3X  (:4  o:- 
COMMON  '•MPD.'-  SNRMj  SMD(:5-39.' 

'■ERL^E:  SNRMj  VHOT  (:5"' j FVC20''j  3V<30> 

D I MENS  ION  PI  N <‘23  • ’ PCM  f 1 1 '•  j I DRT  CE  0> 

EQLUVRLENCE  CPIN^  RPIN'- j CPCM,  RPCM'' 


DRTR 

DRTR 


1 

2 

•5, 

4 


FY35S 
FY92^  5 
FY99-'!.  'TOTRL-' 


TOTRL' 

O'iM' 

Y71'.  ' 

FY72  ' . ' 

FY73' . •' 

FY79'.. 

•'  PY30'. 

' FY31'i. 

FYSG'i. 

' FY37-', 

' FYSa'. 

FY93' . 

' FY94', 

' FYRG'j 

RPN  '?  •' 


'..IPN' 


P’,' 


1 FOPMRT  C'.'-f 

2 -OPMRT  < ^ '•:< 

S '-OP^'lRT  ( 1 H '• 

10  '* OE'M RT  < '■ ''Si5!<I  j RSi '' ''2 O!-! ’ 'OPEE'RTIN\?  RND  CUPPO.PT  COST  ESTIMOT 
1 27:<S  ^ aHa'.lSRN:iS  of  FY7i.3>  ^ 

1:?  FOPMRTCEOXj  'RVERRGE  RNNURL  '.^29Xj 'COST '.^ESXj  'PER  UE'i-oCEX 
1 P ^ORMRT  <27X,  7 <2X,  R5  > ■> 

13  FOPMRT  C^l EX. 'RC  PEP  YR  ' ■.  13X.  oF7.  I':- 
1 9 '^ORMRT  C' 1 2X . ' RC  ®ER  YR ' j 6X  j 7F7 . 1 > 

? 0 FOPMRT  < 1 2X 1 R5  1 OX . 7 1 7'T 
32  FOPMRT  C ^4X . 4R4 » RE . 5X  j 7 1 7> 

3  X FOPMRT  <3X . 4R4 . RE ? 3X . T 1 7> 

3 3 FOPMRT  C 3X . 4R4 . R2  j 1 X 7 1 7'> 


C'J 


BESI  AVAILABLE  COPY 
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IFY  = PIN  <:3> -1972 
DO  129  I=2jKT 
123  = 3Ya  + IFY> 

FYCKT+i::-  = l.JT2Ta;j 
MPITc  (■3,1> 

MPITE  <:9'10>  3Nf=tN 
IT  = 0 

150  IB  = IT+1 

IT  MINi:iCIB+S»KT+l> 
ITT  = NINOaT.iKT-‘ 

J3  = 1 


IF 

JTT  = 24 
CIB.EQ. 1> 

!..,IRITE 

03?  12;:- 

-liFYa;:-  ? 

1=2?  it:- 

IF 

CIB.GT.  i:- 

I..1PITE 

(,  3 ? 1 

<FYa::-  ? 

i=iB?  it:> 

IF 

IF 

-i!  J3.3T.  i:- 
<'IB.  EQ.  I':- 

133  T3 
WRITE 

250 
<3?  13;:- 

ORGY  a :-?  ? 

1=2?  it;- 

IF 

aB.GT.  1> 

UIR I TE 

03  ? 1 '3''' 

<RCY  -i;!:-  ? 

i=iB?  it;? 

i-IPITF  ('SiB-' 

33  213  J=1^5 

:i2  212  I = I3»IT 

IDRTC  T)  = STDTa  j J■•+0.5 
MP I TF  03  ^ 2 Ci  :-  MTOT  0J  > . < I DRT  < I > I = I B j I T> 

nn  273  J=J3jJTT 
N3  = .1 

IG  252  N-l»3 

IF  fI2.COHS>  .2Q.  O':-  GO  T3  230 
N2  = ISCCH2- 
N = 3 

Ii3  232  I = I3jIT 

I DRT  <■  r*  = S DRT  n » J>  +0.5 
■33  T3  <'?79,274j273>  j N 

'•IP  I TE  <3  ^ 32>  OSIJD  C I » J • ? I = 1 j 5 • i.  <1  DRT  a > ? I 

'■IPITE  03  OB'- 
■33  T3  273 

'.IP  I TE  < ’3 » 3 03M  D C I ? J':.  j I = 1 > 5-'  ^ < I BRT  I > * I 

33  T3  273 

'•IP  I i E ' '3  ■•  .T'C.  '•  •!  il'.lD  ^ I j J.'  1 I — 1 .■•  5 ' !<  I BRT  K I ? I 

C3MTTN'.IE 

•ilPITE  03?  2> 

IF  CJTT.EQ.  JT>  '33  T3  300 

J3  = JTT+l 
JTT  = JT 
•33  T3  130 

IF  nT.LT.KT'*  '33  T3  150 

PETUPN 

END 


=IB? IT* 

=13? IT- 
=13? IT- 
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BLOCK  DRTR 

COMMON  .-^DRI  CDRT  <2  0 . 4 O;-  j STOT  (.2 0 » 5>  i RCY  <2  0> 

COMMON  ' PRR  RP I N C5  O;*  RPCM  C2  O ''  » JP  j JT  j KT  j I N 1 j I N£ 

COMMON  •^UTL  -'  ICC  <40:.  , ISQ<40:'>  I3V<40>>  rc;<:<40> 

COMMON  .'MPD.''  :CNRM»  CIU  CSj  19:*  j SD2<:5>5>»  2D3<5j15> 

► »PD1 <5? 19' j PD2<5j15> 

PPRL>S  3NRM 


DRTR  CDRT ^3  0 0 0 . 0 ''  i.  :STOT^  1 0 0 ♦ 0 . O '"  ■<  RCY  '’£ 0^ 0 . 0 ' 

1 1 RP  I N ^3  0 0 . O '"  ■.  RPCM.''2  0^  0 . 0' 

DRTR  JP''23r.,  JT-^BD^j  KT-'O^?  TNl-'O''.  IN£.'’0^ 


DRTR  I CC-''  0 ? 3"^  1 ? 

0 ' '3^S  :• 

0?  IF: 

£♦13? 

^ ? u ? c*  5 ? £ ♦ 

22*  ? 25  ? 

0?  4^ 

DRTR  ICO' 

19? 13? 

17? 13?  15 

J 1 4 4 1 

3?  12? 

1 ? 37  ? Bo  ? 

35  ? 34  ? 

33?32?3 

1 

? 3 0 ? 29  ? 28  ? 

DRTR  I CX 

1?3^3? 

2 ? 3 ? 2 ? 

1 

? 3 ? 2 ? 

2?  1? 

1 ? 1 ? 1 ? 2 ? 

3 ? 1 ? £ ? 

3? 1?2?3 

5 

1 j 3^44  5 y 

DRTR  PDl 

>•  •' 

? "RRTE" 

y 

" COF 

" y 'Fy 

3 ..  'MPN'?  ' 

PRTE-'? 

" CEN"? 

/ 

L>  " ? " 

y 

3 ?''i;TRR^'. 

■'TING' 

?"  FY"? 

■* 

y y 

4 

y 

4 ? N:  DP  ■' , 

" YER^ 

? "RS"  ? " 

" ? " " 

5 t '^5  R'-'? 

"C  PE  ' 

?"R  YR" 

« 

" ' ? " 

y 

i ? ' CPOU  ■'  ? 

"ND  O' 

? "FFIC" 

4 

"ERS" 

? " " 

7 .'OPF^?-' 

CPE'.I-'  ’ 

" RLL"? 

0'..IRN  " 

? "CE" 

? ?'ENL'‘?' 

CPE'..l''  ? 

" RLL"? 

OMRN" 

? "CE" 

R .'MR  IN'? 

■'T  MH  ' 

? "R.'  MO" 

" " ? " 

y 

.-'FLYI-'? 

•'NG  H ' 

? "R  'D  -’M  " 

4 

"0"?  ■' 

y 

1 .'RIP'?'- 

TRD  '?  •' 

0 0 0 " ? " 

•E 

:.  " , " 

y 

.?  ?'5P0C'? 

■'3  TR  ' 

? "KEOF" 

"F  '.IT 

* y 

y 

3 .'MRY'?' 

3PEE-'? 

" D '^RL  " ? 

T MP" 

? " H " 

4 ?'2M=T'? 

•'Y  '.IT-' 

? " (!00" 

1 

" 0L33 

" ? " ■>  " 

5 ?'THPi.l'? 

■':3T'E' 

? "NG  <0" 

« 

" OOLB 

" ? " S.':* 

3 ?'TIME-'? 

•'-3-0-' 

? "'■.■'HL"  ? 

CHR:3" 

? " " 

^ ?'2N3I'? 

"NE  D' 

? " I:RME" 

4 

" TER  " 

, " " 

3 ?-'EN3-'?^ 

TYP '.'■'? 

" 0 JET " ? 

✓ 

IFR" 

? " N>  " 

R ? ' is  OP  ^ , 

•'  ENG" 

? " INES" 

4 

" ' ? " 

•'  y 

■|RTR  -'DP'" 

" R ''C  ' . 

" Rl'I  " ? 

. ' CM 

1 i'PLYR'? 

' MR'i'‘  ■'  ? 

"COCT'? 

/ 

CMI  ' 

? 'L.:'  " 

3 .'TPN'5'? 

•'  OPD" 

? "N  CT" 

4 

"HO'JC 

^ • i •' 

3 ? ' R '•C-'  ? ■' 

TYPE"? 

" Cl  " . 

✓ 

2 3.'  " 

, " " 

1 ?'R'C^?' 

MR  IN"? 

"T  MP"? 

y 

MR"  ? " 

y 

3 .'OTHZ^? 

"R  DE" 

? "PL  M" 

y 

"PMR" 

? " " 

3 ? 'TOTR-'  ? 

"L  DI" 

? "RECT" 

4 

" MPM 

" ? " R " 

; . 'DIPF' ? 

"CT  2<" 

? " 3-0" 

9 

"P  OF 

" ? "F" 

•»;  .'DIRE'? 

"CT  5." 

?"  3-0" 

4 

" P EN 

"?  "L" 

, ' ^-OL  ' ? ' 

< •£  ' P"  ? 

" H ':.  " ? " 

/ 

, ' " 

, ' MM  1- ' . 

" PS3 " 

? " C T 

4 

"Fh:-  " 

? " " 

;-(  » 'COMP^  ? 

" RE'.l " 

? " COO" 

4 

" O 'E  . "F 

" ? "H> 

!5  j 24  j 23?  21?  22  ? 2 0 
1?:3^2?  1?2^2?  1 ? ii 


I3V'40^0^ 
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fttMil  Fiia*  • ‘ 


^ f‘ 


% 


•=1 

♦ 

1 


DfHTFI 


M 

1 


^ R.'-C  " j ^ REW  ^ j ■'  < 0 0 0 ^ j ^ T..^RE  ' » •'  •' 

^ENG^.  "nVHL-j  ' <000','-l.^El^','S'>  ' 
•'EISG'-.  'REP'j  •'  <000'>  ^'E^EN  ' j •'G>  ■'  •^ 


sm 

•'RIRC' 

■'RIRC-' 

■'CaMB'' 

■'paL^'. 

'RTR-'  j 
•'BELO' 
' R •'C  ' 1 
•'riRIN^ 
^PERS-' 
•'INBT' 
^BRiE-' 

^MPM"  j 
•'DEPQ' 
^CQMP" 
^RIRF' 
^EMGI  ^ 


/'•'BEPL^ 
, ■' REMS' ^ 
I.  ^REWS" 
^ 'fiJ  C' 
' ' > ■'  ' 
< 'R  DE-' 
'TRD-'i.  ^ 
.1  -'M-DE' 
•'MRirr  j 
, 'TENR" 
j ' 'SUP  ^ 
j 'RLLR' 
j ■'  OPS  ■' 
■'  BRSE"'  ? 
^BR'SE^- 
j '1  MR  ' 
j 'arHEM  ' 
j '•RRME'’ 
, 'ME  R^ 


f'UYEH'f'  UMI'j-'T  nP'y'S' 
, ' <nFF', 'ICER'y '3^ ' 
y ' <Et-iL'y'l3TE'y''D>  ' 
y '□MMR^j  "MD  S-'j  'TF' 
y'  ' y'  ' 

» 'PLDY'-j  ^ED  M'j'PM' 

' 1.  ' ' y'  ' 

y 'PUT'  y •'MRIM-',  'T  ' 

'T  MP-'  j 'M-'  j ^ •' 

!.  •'MCE'>4HMRT  '!.  ^L'' 

SUP-' j ^PLIE' j ^S'' 
j 'TIBM^j  •'S  SU  ' j 'P' 

3\J^  ' y ' PUPJ  ' y ' ' 

•'  OPS  ■'  J •'  ' y ' •' 

^ □PS-'?-'  •'j^  " 
j •'IMTE^  j 'MRMC  'j  'E' 
j-'T  RE  ' j ^MSRK-' > ' ■' 

REM  ' j •'□RK-' j ^ ' 
j ^ EM3R ' y'K'  y ' ' 


DRTR 


SDE." •' DEPO 'y'T  SU •'  > ' PPLY " j '' 


1 

» 'DEPa.' » 

•'T  SU'j-'PPLY 

2 

j ^TECH-'  ^ 

^ M I CR  ■'  1 •' !_  SU 

^ 'SMB'  ? •' 

BEST'?-'  TRR' 

4 

- ^SMB-',  ■' 

DEST':.^  TRR-' 

BRTR  •;;D3''''PERS''' '■  SUP 

5 

j •'  I MB  I •'  j 

-'VIBU'^-'L  TR 

i. 

, '3:xr'X'y  ' 

■'  j •'  ' 1 ■'  ■'  j •' 

7 

1 ' MPM  ■'  - ■' 

^ , y y j y . , y 

1 •'  MERL  •'  ■< 

•'  TH  O ' y ' RRE  ^ 

*? 

. -'na-M'  - ■' 

^ 5 ' ' 1 •'  ' J ■' 

> 

1 •'MPM'  J ■' 

' 1.  ' ' J •'  ' » •' 

1 

, •'pcp-j^  , 

•'  RCT-'j-'IVI 

,£ 

y , y y , y y , y 

*• 

/ y ^ y y y 

^ ^ 

X 

• '■  SUS  ' - •' 

IMVE'-  'STME-' 

'EM  S'’-'PRRE 

» •'MOBI  ^ j 

'FICR-' j 'TIOM 

7 

. 'REPL" j 

'EM  S'y'OE'y 

» ^TRRI ^ j 

'MIMS' »'  BRD 

T'y  'RRIM'j  ■' 


END 


EBP: 


O 


